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FOREWORD 


The orbital flight test (OFT) phase of the Space Shuttle Program consists 
of four orbital flights beginning in March 1950 and continuing through 1981. 

The major purpose of the OFT program is to demonstrate and verify Shuttle 
systems and flight capabilities by satisfying the Space Shuttle Program Office 
(SSPO) OFT requirements (refs. 1 and 2). 

This document (Volume V) presents the Space Transportation System (STS-1) 
descent (deorbit through rollout) data for the operational flight profile (OFP) 
trajectory phase (Cycle 3). 


All STS-1 OFP documents for Cycle 3 and their scheduled distribution dates 
are listed in the following table. 


DOCUMENT PUBLICATION SCHEDULE 


Document 


Scheduled distribution date 


Volume I - Groundrules and Constraints, 
Rev. 2 

Volume II - Profile Summary, Rev. 1 

Volume III - Ascent, Rev. 1 

Volume IV - Onorbit, Rev. 1 

Volume V - Descent, Rev. 1 

Volume VI • Abort Analysis, Rev. 1 

Volume VII - OMS and RCS Consumables 
Analysis, Rev. 1 

Volume VIII - Nonpropuisive Consumables 
Analysis, Rev. 1 


September 1979 (A) 

April 1980 (A) 

May 1980 (P) 
November 1979 (A) 
May 1980 (P) 

May 1980 (P) 
February 1980 (A) 

February I960 (A) 
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1.0 INTRODUCTION 


This document (Volume V) supersedes the STS-1 Descent OFF, Cycle 2 (ref. 3). 

Volume V is one In a series that, taken together, will define the STS-1 OFF. 

The descent OFF is designed to meet the requirements given ip the SSFO Flight Re- 
quirements Document I STo— 1 (rel . ^), and is based on the approved groundrules 
and constraints documented in volume I (ref. 5). 

The trajectory data presented in this document should be used for Orbiter sys- 
tems and subsystems evaluation, flight and Mission Control Center (MCC) software 

verification, flight techniques and timeline development, crew training; and 

evaluation of operational mission suitability. 

The entry profile is very similar to Cycle 2; however, eleven and body flap tem- 
perature margins have increased, and the eleven schedule was changed. The TAEM 
profile was completely reshaped to conform with new angle-of-attack constraints 
and left-hand turn around the heading alignment cylinder. Also, the entry/TA5>M 
interface was adjusted to minimize guidance-induced angle-of-attack transients' 
across the interface. The approach and landing (A&L) phase was reshaped for a 
20° glideslope and reduced velocity at touchdown. 

The definition of the runway threshold has been standardized for all landing 
sites. This results in a shift at EAFB. in aim points and touchdown relative to 
the threshold of 1000 feet. (The physical location of aim points and touchdown 
was not changea.) The rollout remains essentially unchanged with the exception 
of the speedbrake, which is now deployed to 50 percent at touchdown. 
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achieved in a 150-n. ni. circular orbit wUh.ll\ be 

orbit will be achieved by two orbital man«i i 0.3-degree inclination. This 
1 (ground elapsed time (GET) = 00* 10*34) (OliS) maneuvers, OI-IS- 

1 uianeuver will occur shortly a??;.! = °0^'‘5:50). The OliS- 

2 maneuver occurring at the apoKee of tho « separation with the OMS- 

load bay doors will be opened^^as early ^as 0033^1^“^*^^"® O^-JS-I. The pay- 
be;placed in a Z-axls (payload barJoLt i f "^be Orbiter wUl 

requlrenenls, Inertial noasrrenont Sit 

Z-L/ attitude. Two orbital 0R3 maneuvers will h« alineoent, etc.) preclude 
satisfy flight test objectives thp. oms: performed during the flight to 

performed following the deorbit rehearMl^ordarrat‘^fPT^"'^oo bo 

J maneuver (delta-V = 30 fps) will be Derfo^fn ? = 30:59:44. The OMS- 

the O.MS-3 maneuver at GET s 31*29*44 Rot-h nr ^bP*^^^®3bely 30 minutes after 
performed out of plane with the -rM^nn /hese OHS maneuvers will be 

orbit. Deorbit (Set = S-SI-SSi'in ^ ’50-n. mi. circular 

will occur on runway 23 during • desrenrii April 2, 1980. Nominal landing 

Base (EAFB). The GCT for th^uomSTn^f (°'’bit 17) to Fr.wards Air Force 

clflc standard time (PST)). ending will be 5-t:j0:44 (10:01 a-m. Pa- 
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3.0 DESCENT PROFILE OVERVIEW AND SUM*MARY 


3.1 DESCENT PROFILE OVERVIEW 


'ihe Orbiter doscont profile is divided into four phases as follows: 

a. The deorbit phase, which extends from attitude hold prior to the deorbit ma- 
neuver to entry interface (El) at ^00 000 feet altitude. 


b. The entry phase, which extends I rom El to the initiation of the terminal 
area energy management (TAEM) phase at an Earth-relative velocity (Ve) c»l’ 
2500 fps. The entry phase is divided into four subphases as follows: 


(1) Temperature control f 'Rje temperature control phase, defines an entry pro- 

/ file shape consistent with the thermal protection 
! system (TPS) constraints during the high-heating 
/ pai't of entry. 


(2) Equilibrium glide 


(3) Constant dr*ag - 


'Hie equilibrium glide phase provides an entry pro- 
file that has the fundamental shape of equilibrium 
flight. It is used diu'ing the intei'mediate veloc- 
ity region of entry. 

'Ihe constant drag phase provides a profile shape 
corsistent with control system limits. 


Transition 


The transition phase provides a profile shape con- 
sistent with the control system limits and guides 
the vehicle to the proper TAEM interlace conditions, 


A typical entry alt itude-velcc ity pr'ofile showing the night regime of 
the four rrubphases is shown in figure 3.1-1. 

The TAEM phase extends to the A&L jnter*f'ace at a nominal altitude of 10 000 
feet above the r'unway . 'ihe TAEM piiase is divided into four subphases 
as follows : 


( 1 ) S-turn - 


(2) Acquisitic 


'ibis mode is used only wtien A&L interi’<ace eon- 
sti'aints cannot otherwise be met. 'fhe velucic 
turns.away from the target until ;,ufficient energy 
is dissipated to allow a noi'mal approrach. 

'Ihe vehlcie turns until it is tangent to the 
nearest heaenng aiinenent cylinder and continues 
until it readies- the v”^y i i nd^^*' . 


<3) Heading alinement - 'Ihe treading alirrement cylinder is follcwed ur.t. 

ttio Orbiter i*: near' t.tie runway <?nt.ry point. 


('O Prefirvd - 


'Ilie. vehicle j eaves, tdre heading alir:cmcnt cir'cie 
and ro ils t.o ac(pi i re r.tie nmv;ay ('ent er*l i no , 
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Figure 3.1-2 presents a typical TAEH groundtraok with subphases identified. 

extends through rollout and is comprised of five subphases as 


(1) Trajectory capture - Trajectory capture starts at the TAEM/A&L 

interface and steers the vehicle to the steep 
glideslope. Normally, the software cycles through 
this phase only one time because the vehicle will 
be on the glideslope well within specified 
tolerances. 


(2) Steep glideslope - The steep glideslope is tracked in elevation and 

azimuth. 


(3) Flare and shallow 
glideslope - 


The glideslope angle is reduced in preparation 
for landing. 


(^) Final flare - 


Final flare reduces the sink rate to near zero for 
touchdown. 


(5) Touchdown and 
rollout - 


The vehicle is directed along the runway center- 
line from v/eight on wheels (flat turn) until 
it comes to a complete stop. 


The A&L occurs essentially in the vertical plane containing the runway 
sufaphlser' ^ typical A&L trajectory and trajectory 


For additional information see references 6, 7, and 8. 


3.2 DESCENT PROFILE CHANGES AND PROFILE SUMMARY FOR CYCLE 3 
3.2.1 Summary of Changes for Cycle 3 


Table 3.2-1 presents a summary of the cycle 3 descent profile 
Figure 3.2-1 through 3*2-3 present a comparison of eleven and 
ules and boay flap deflections between cycles 2 and 3. 


design changes, 
speedbrake sched- 


^ profiles are very similar with the exception of olevon and 
body flp maximum temperatures and maximum temperature limits. The maximum 
temperature limits were increased because the throe-sigma dispersion allow- 

lilum ^ the body flap and F on the eleven, and max- 

thP between the two surfaces were rebalanced by positioning 

the eleven 1^ up as compared to 0 ^ in cycle 2. . ^ * 


Prosents a comparison between cycles 2 and 3 thermal data, El 
State vectors, and miniraura margin above equilibrium glide. 


b. 


Term! rial Area F n^rgy^^an_ y,mont (TAEM1 - The TAKM pr'ofilc 
reshaped to conform with new angle-of-attack constraints 


for cycle 3 was 
that resulted in a 



78FM51 : V 


|uS«lc“ “'‘i “"r»™ “Hh a 20» outer 

!:°g“;; - “I- Slidcslopo „aa changed fro. 22» to 20° 

3 2^1 wo^n i K “‘fht growth. The other changes enuonrated In table 

° Py ^ desire to reduce touchdown speed due to more re- 

strictive tire and wheel constraints and a desire to provide satisfactorv 
landing conditions with this profile should the launcS slirint“thr™,er 


3.2.2 Descent ProfllR anrnrar-y 


a. 


~®°^P ^ deorbit maneuver is normally performed using two QMS engines* 
however deorblt targeting and OHS propellant loading provldrthe c^n“b"utv 

iLt^to achTe^ engines using QMS propel- 

lant to achieve the nominal entry conditions. 

2nt ?or makes it necessary to use 225 pounds of exce.ss QMS propel- 

SgravU-M^ g ) no'ii longitudinal center- 

gravity (c.g.) po.witiui of 66.7 percent at El. 'Ihis propellant wa°tlmr 

a totarSio2i? deorbit maneuver compSneSt resulting in 

lion or increment (delta V) of 292.9 fps with a thrust dura- 

betweel Lrisr^rSn^nSn^ln^Eir^^" a 25-minute .7-seoond free-fall time 

- Nominal conditions at the El of UOG UOO feet altitude are ^4358 

fii^hin ^ ^P® inertial velocity, and -1.21 degrees^inertial 

nightpath angle with an Orbiter weight of 191 902 pounds. ""ertial 

5heSiclesL^t®2 PP® P®*'P ""Pmos- 

of attaeif ?ri P° *^he aerodynamic heating environment. This angle 

tivelv low ’^P® ^-'^o^^yaamie heating is reduced tc- a rela- 

p . ,®'^®^ with pltchover to a lower angle of attack beginning at an 

^'"attack^of'^1H^0^dL°^ I*) 500 fps. This pitchovor continues until an angle 
Earth-relativ^.^ecd®'’^^'' "" reached at the entry/TAEM inte.-face at 2500 fps 

w^th'sirfacrtemL^i^'’"'’?'? •? ’■'Omperaturo control region to conform 

temperature limits at five control points on the vehicle (fig. 

wnen 30 dispersions are considered (fig. 6.2-'i). the siirfi'e tetr,. 

was^shrpod"to2 w^"® iaading edge becomo.s mo.st constr-a ining; iliis profile ’ 

as shaped to a wing leading-edge temperature limit of 2663®F (table 6 2- 
1, s, ,'® P®f?':.i5''‘^ and m.aximum reference heating rate for this tr.a ieotnrv 
w -- vjw. ailu oi.M Btu/lt‘-/sec, respectively. 
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Hie entry angle-of-attack profile for STS-1 results In a crossrange capabil- 
ity of 700 n. mi. 


c. IMM - Ihe TAEM trajectory is shaped within the TAEM flight corridor to mini- 
mize trajectory transients and provide adequate maneuver margins for entry 
trajectory dispersions, winds, and aerodynamic uncertainties while 
maintaining dynamic pressure, descent rates, and turning rates that are ac- 
ceptable for compartment venting and sonic boom overpressures. At 
entry/ TAE^ iricerface, 2500 fps relative velocity, the dynamic pressure is 
209 psf , which is near the center of the flight corrioor. 'Ihe dynamic pres- 
' sure is reduced to 160 psf at Mach 0.9 and is then ramped to the 265 psf 
required for the A&L phase outer gJideslope (OGS). 


d. Approach and Landing -/'ihe A&L phase is initialized when the altitude de- 
creases through 10 000 / feet. The basic geometry consists of a 20-dcgree OGS 
followed by a preflare/ (first flare) maneuver to a 1 . 5 -degrce inner 
glideslope (IGS). 'Ihe criteria used for the design of these constants were 
to provide as shallow|an OGS as possible v/hile maintaining adequate perfor- 
mance max-^g ins, to provide as much time as possible on the IGS, and to pro- 
vide an energy reserve at nominal touchdovm corresponding to 4 seconds of 
flight time under stressed conditions. 'IVo OGS intercept points and two 
speedbrake retraction altitudes can be used to accommodate from 20 -percent 
tailwinds to 100 -percent headwinds. 

At A&L interface, thej body flap is conimanded to retract to the trail posi- 
tion (0 degrees). The speedbrake is modulated to maintain a constant 473 
fps equivalent airspeed. (280 knots equivalent airspeed (KE^VS) or 265 psf dy- 
namic pressure) on the OGS. Nominal speecorake retraction occurs at 2500 
feet altitude. The preflare maneuver starts at 2000 feet altitude and is 
designed to result in a normal acceleration of I .3 g»s or less, 'Ihe transi- 
tion from the pullup circle to the exponential capture mode is commanded at 
a range of 3784 feet from the runway threshold. When the velocity decreases 
through 270 KEAS, the landing gear is deployed, A nominal gear deployment 
time of 7.5 seconds Wcis used and resulted in the gear being down and locked 
11.8 seconds prior to touchdown. This 270 KEAS is the minimum velocity to 
start gear deployment and still have the gear down and locked 5 seconds 
prior to touchdown for a three-sigma deployment time of 9.4 seconds. 
Touchdovm occurs at a range of 2942 feet past the runway thresholu with a 
2.4-fps sink rate. The velocity at touchdovm is I 85 KEAS, which equates to 
a 8 , 1 -second energy reserve; the ground I'olative velocity is 191 knots. 


I 


e. Touchdovm and Rollout - Immediately after main-gear touchdown, the 

speedbrake is commanded to 50 percent, and a 6 - to C-degree vehicle pitch at- 
titude is maintained until the equivalent airmpeed decelerates to 1 G 5 knots. 
Denotation at a pitch rate of -3 deg/sec is then commanded with weight on 
nose geai' occurring at a range of 5538 feet from the runway threshold. 'Ihe 
range at the end of rollout is 9510 feet, which occurs 36 seconds after 
main-gear touchdown . j 


0 
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4.0 STS-1 QFP FLIGHT DESIGN GROUtlDRULES A!^D CONSTRAINTS 

The following groundrules and constraints (ref. 5) were used in the generation 
of the OFP for STS-1 . 


4.1 GENERAL 


4.1,1 Trajectory techniques will provide maximum vehicle subsystem margins from 
design specifications when possible. Priorities and trade^nalyses will 
~ t)est compromise when conflicts exist. 


4.1.2 The launch date is March 31 » 1980 at 11:30:00 GMT (6:30 a.m. EST). 

4.1.3 The nominal orbit is 150/150 n. mi. 


4.1.4 The nominal inclination is 40.3 degrees. This inclination will provide 
an ET groundtrack that, for excessive MECO overspeeds, passes to the 
south of King Island and north of the Furneaux Group off the southern 
coast of Australia. 


4.1.5 Nominal and abort to orbit (ATO) landings will be on Rogers Lakebed 

runway 23 at EAFB. Abort-once-around (AOA) landing will be on runway 17 
at Northrup strip. Landing for glide return to launob site (GRTLS) will 
be on runway 15 at KSC. Because of the high probability of landing on 
either runway 15 or 33 for RTLS, OFT performance assessment will be based 
on the capability to achieve either runway for RTLS. Nominal and abort 
landing site locations are given in appendix A. 


4.1.6 Standard GSTDN contact data will be provided for selected stations 

depending on the mission phase. Table II of appendix A establishes the 
AOS/LOS computational requirements for each phase. Minimum elevation may 
be computed assuming zero degree or 3 degrees maximum elevation with no 
masking. Howevjr, normally all AOS/LOS is computed assuming zero degree 
elevation with masking and keyholes considered. Exclusion of a site from 
table II, appendix A does not preclude it from being used in the tracking 
network. 


4.1.7 All landings (nominal, abort, and contingency) except AOA will be no 

earlier than ^0 minutes after sunrise and no later than 30 minutes before 
sunset. AOA landings may be as early as sunrise. It is desirable that 
nominal landing at EAFB occur prior to 10:00 a.m. local time. 


4.1.8 A 1-hour launch window (as a minimum) will be provided. 
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H.1.9 There is no ontime launch requirement. 

hP two crewmen. Crew provisions will be loaded for 5 days. 
4.1.10 There are to be two crewmen. y 

The plenned flleht oration will be approxUately 51 houre. 

a . ,i Th,^ will be landlae oppertwnlUes at EAFB on at leaat four orblto ea.h 


4.1,12i There will be lanaing _ 

day. 

U.1.13 The payload ^nation'o^^ the aerodynamic co- 

the induced environment co'^ta^n . ^ orbiter experiments 

toTxf LTe je^^^rl^s/rr^^rtl^ -tal payload weight are given 

in appendix A. - .. w. 

j /o! tc be opened as soon as operationally 

4. -..14 The payl^d baV ^oors (P^BD) are .J^tingency capability will exist 

practicable after 0.^-2. However, following OMS-2. 

to leave the PLED closed for up to 8 hours loiiowing 

4.1.15 (Deleted) 

a j KTi- /ar.nnr’i- unities will be planned suen that the entry 
“,rr»S *<550 " oowavar, a oroopranBe of £690 n. .1. la ao- 

ceptable for AOA and contingency cases. 


4.1.17 (Deleted) 

^prJira ro"rnUr:rlp“L“.*bSS‘«^^ 

available. 

4.1. ,9 Iha daorblt tarsetlng will bo blaaod to aocomodato tho doaienatod 

backup deorbit propulsion mode. 

4.1.20 Aerodynamic data, ^tmosphero and wi^ models J^l^t^rsS^rns^anC . 

-d constraints defined in 

Spec wi.*-.'-- -i- - rV ' 
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volume I and volume II of the SODB (JSC-0893^) vd.ll be adhered to 
in the design of the ncainal and abort OFF profile except as defined 
in appendix B. (See 4.1.21.) 


4.1.21 Appendix B sumaarizes the groundrules and constraints that deviate 
either from reference 2 or from reference 3 of this document. 


4.8 DESCENT - DEORBIT 


4.8.1 The IMU allnement will be designed to minimize the IliU misalinement at 

the entry interface. To maintain system performance margins, the maximum 
platform misalinement at entry interface v/ill be 950 arc-seconds. For a 
contingency where degraded system perfoniiance margins are necessary dur- 
> Ing entry, the maximum IKU misalinement at entry interface will be 1900 

arc-seconds. 


4.8.2 The deorbit naiieuver will nominally be performed using two OMS engines, 
but due to targeting and guidance flexibility, the capability will exist 
to dcvmmode to other thruster configurations during the burn. Specifi- 
cally, the TIG and targets will be selected so that if one OMS engine 
'“ails at TIG, or any time later in the burn, the deorbit maneuver can be 
successfully completed using the remaining OMS engine. Furthermore, if 
the other OMS engine should also fail at the same time or at any time 
after the first failure, the deorbit maneuver could still be successfully 
completed using the +X RCS engines. 


4.8.3 Propellant-critical contingency deorbit will be based on a shallower- 
than-nominal targeting criteria to provide the best compromise between 
deorbit capability, PCS propellant availability for attitude control dur- 
ing atmospheric descent, and entry thermal environment. 


4.8.4 Between the termination of the deorbit maneuver (except ATO) and entry 

interface for two OMS, one OMS, and RCS modes that result from the triple 
downmoding operation, a minimum free-fall time of 15 minutes is required 
for entry preparation. 


4.8.5 In addition to satisfying the entry velocity, flightpath angle, and range 
requirements, the deorbit maneuver will include an out-or-plane component 
to achieve an acceptable Orbiter entry interface center of gravity and 
weight. 

4.8.6 The Orbiter entry weight will be minimized by reducing remaining con- 
tent with reasonable operations techniques. 
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4.8.8 


!rrt?uSri‘hre.°t°»«rrI=fio!;=°fr^^^^^ 

SH-0121). 


4.9 DESCENT - ENTRY THROUGH ROLLOUT 

U.9.1 Ihelcnvlronnont model “f rd“r“crby "Sf 

S2J^G?S”'Srfe°re:of Model. Tbe envlropment model for tbe 

nominal profile simulation Mill not Include win s. 

,.9^ The entry profile will uireratres^Lh'" 

face and bondline temperatures This balance will in- 

that the TPS performance during ««try is e^ 3 ions. 

elude allowances for aerodynamic heating and traj y 


4.9.3 (Deleted) 


4.9.4 


Entry.through-landing 

Tr^i^ird^iirir"™ 

?ire; ?MaS'no'"rf'5!rand a^ Earth relative speed of 24 000 fps and 
-0.3 to 2.0g normal load factor for a Mach no. <b 

«.9.5 optlmlo.tloo of too entry proflloo »111 lnoU.de eonslderntlon of oonle 
boora ground-level overpreoeuren . 

‘ S“ ;r.r.'r«"" ™S 

maximize post-blackout nnlesignation capability. 

rerrt^nnrrprrdLr::! rr-dlopud- 

cal c.g. will be 373 ♦ 3 inches. 
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i«.9.8 The terminal area energy management (TAEM) guidance reference dynamic 
pressure will be based on the concept of flyin;; cllr^ctlv tn fhA 
allnement circle without employing an S-turn In tailwind conditions^ ® 

Additionally, this dynamic pressure will allow the TAEH/approach and land- 
Ing interface constraints to be met In the presence of seJe^rSeadClndr 

a p^^I^pp^Saca! far tho Initiation of 

/ 

/ 

oJerltSn!^^^^’’ will /be compatible with manual and automatic modes of 


° fnn n linltcd to 300 psf for a Kach number >5 and to 3*J2 psf 

be dynamic pressure on the nominal profile will 

mLJ ^ number >5 and less than 300 psf for a 

Itech number 5. Diirlng tho terminal area maneuvers for a Kach number 
•2.5, the minimum dynamic pressure will be restricted to a value thlt 
vehicle‘s lift/drag (L/D) on the front side of Ite L/l cHr-Je. 
Therefore, the minimum dynamic pressure Is a function of Orblter weicht 

ral? MO p^^oof “ “ei 000 
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5.0 SIMULATION DESCRIPTIOH 

The Orbitcr mass properties and c.g. locations (ref. 9) used to design the STS-1 
deorbit-through-landing flight profile are presented in table 5.0-1. The OMS 
loading rcQulrement is summarized in table 5.0-11. The state vectors at dcorbit 
ignition minus 35 minutes, deorbit ignition, and El minus 5 minutes (descent 
simulation initiation), and El are presented in table 5.0-III. 

The STS-1 deorbit trajectory presented in this document was generated using the 
space vehicle dynamics simulation (SVDS) program (ref. 10). All phases were 
simulated with the SVDS 6-degree-of-freedom option, except the initial coast pe- 
riod prior to deorbit, whlcn was simulated with the 3-dcgree-of-freedom option. 
The STS-1 entry trajectory was generated using the 6-degree-of-freedora SVDS pro- 
gram documented in reference 11. The flight profile is generated using zero 
winds and the aerody ’.amics data defined in the April 1979 Aerodynamic Design 
Data Book (ref. 12). The atmospheric model used for this profile is the mean 
monthly atmospheric model for the month of April, as defined by the Four-D 
Global Reference Atmospheric Model (ref. 13) and is presented In table 5.0-IV. 
Table 5.0-V presents pressure density and temperature deviations from the 1962 
Standard Atmosphere. The density deviation data are presented graphically in 
fig. 5.0-1. The 6-dogree-of-freedom integrated flight control system (IFCS) , as 
decribed in reference 14 and supported in reference 15, was used during the de- 
scent phase. Guidance commands and control surface deflections were implemented 
using the automode logic for all channels.. Longitudinal control is maintained 
by the moments resulting from the modulation of the elevens and body flap and 
from RCS Jet firings. Lateral-directional control is maintained via moments 
resulting from aileron and rudder deflections and from RCS Jet firings. A 
preset speedbrake schedule is maintained until H = 0.9. Flight control sensor 
and controller mocels (ref. 16) were utilized. Thermal models used to define 
TPS surface and backface temperatures are the simplified models described in ref- 
erence 17. The entry, TAEM, and autoland guidance (with modifications from ref- 
erence 18) used in simulating the STS-1 profile are defined in reference 16. The 
navigation simulation used in this reference trajectory is defined in references 
19 and 20. Coordinate system definitions are contained in reference 21. 
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6.0 DESCEUT PROFILE 

The cycle 3 descent profile Is initiated with a deorbit maneuver at 53:31:04 
GET. The deorbit maneuver is followed by a coast period of 25 minutes 42 sec- ^ 
onds prior to the El, which occurs at 400 OOG-Toet altitude. The entry Phase oi 
the profile begins at El and is terminated at the entry/T/J2M interface, wh^ch 
occurs at a relative velocity of 2500 fps. The TAEM phase of the profile is 
terminated at the TAEH/AAL interface, which occurs at approximately Mach 0.6 and 
at an altitude of 10 000 feet. Modified. autoland guidance, which simulates a 
manually flown trajectory, is used to guide the Orbitcr to touchdown. 

The prime landing site for STS-1 is runway 23 on Rogers Lakebcd at pFB. The 
runway azimuth and the coordinate systems origin, with respect to the Fischer 
I960 ellipsoid for runway 23, are 244.41 degrees east of north, 34. 9( degrees 
north geodetic latitude, and 117.820 degrees west longituoe, and 20S. .0 feet al- 
titude (ref. 5) . 

The design of the STS-1 OFF has resulted in a change in postdeorbit tracking by 
the Guam station as reflected in a decrease in maximum elevation ang.fl . r-n 23.5 
degrees for the previous profile to 16.7 degrees for this profile. i- 

mately 5.5 minutes of tracking coverage is provided based on being clear of 

masking. 


A detailed discussion of the deorbit, entry, TAEM, and A&L phases in presented 
in sections 6.1 through 6.4. The descent groundtrack is presented in figure 
6.0-1. An overall sequence of events 1s presented in table 6.0-1. 


6.1 DEORBIT 

STS-1 will be launched from KSC into an approximate 150-n. ml. altitude circular 
orbit with a 40.3-degree inclination. The nominal deorbit maneuver is thrust- 
initiated at 53:31:04 GET during the 36th orbit, with .subsequent landing 
Rogers Lakebed runway 23 at EAFB at 10:01 a.m. PST. The 36th orbit was selected 
for deorbit because it provides the best combination of predeorblt and 
postdeorbit tracking and communication. A backup deorbit opportunity occurs dur- 
ing the 37th orbit with degraded postdeorbit tracking ana ccn:inunication ana vfitn 
no coverage during the last orbit through the Ascension tracking station. The 
STS-1 orbits that provide deorbit opportunities with subsequent landings at EArli 
are presented in Uble 6.1-1. The deorbit maneuver will be nominally performed 
using two OHS engines, with a capability to downmods to either a 
or RCS thruster configuration if required. The time of ignition (iIG) Is biased 
to provide the capability to achieve the same desired El state vector with a 
two-OHS maneuver, a one-OMS maneuver, or a -^X RCS maneuver. Tho range-inertial 
velocity-inertial flightpath angle target lines for these conditions are 
presented in figure 6.1-1. 

The deorbit guidance maneuvers the Orblter to the desired El conditions assuming 
a conic coast. The deorbit targets represent tho actual desired El conditions, 
so biased targets must be used onboard to achieve those conditions. The 
Cycle 3 targets have been biased by reducing tho first coefficient of the vcloc- 


i fCl) b- 1^0 fnn and bv reducing the 
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central angle between Ignition and El (%) by 0.003 degree to account for Earth 

oblatenesa efx'ccts. / 

The inplane two-OMS deorbit delta V for the biased TIG and targeting is 282 fps. 
It is necessary to use 225 pounds of excess OJiS propellant to achieve the 
desired entry longitudinal c.g. position of 66.70 percent with a resulting 
Orbiter entry weight of 191 902 pounds. This propellant wasting for the two-Oi'^SS 
deorbit is accomplished by an out-of-plane deorbit maneuver with a total delta 
V of 292.9 fps. Tho bum duration is 2 minutes 28 seconds followed by a 25- 
minute ii2-second free-fall time from thrust termination to El. For the one-OHS 
backup deorbit, the biased TIG and targeted total delta V is 292,9 fps, and tho 
resulting out-of-plane propellant wasting is 375 pounds to achieve the entry 
C.g. and weight. The one-OMS deorbit bum maneuver lasts 4 minutes 56 seconds 
with a free-fall time of 23 minutes 15 seconds. For the +X RCS doorbit, the 
total delta V is 270 fps with a resulting weight an'i c.g. of 191 827 pounds and 
66.78 percent, respectively. /The -»-X RCS deorbit ourn lasts 7 minutes 32 sec- 
onds with a free-fall time of/ 20 minutes 36 seconds. Significant dcorbit parame 
tors are summarized in table ,6,1-11. The OI^IS propellant usage is depicted graph 
ically in figure 6.1-2. / 

The ideal maneuver pads (MNVH PADS) for the two-0i4S, the ono-OMS, and 
the +X RCS deorbit modes are shown in tables 6.1-III, IV, and V, respectively. 
Similar computer-generated displays at selected events from the.6-D0F two-OfiS 
nominal EOM simulation are presented in table 6.1-VI. The differences between 
the actual and ideal attitudes are due to deadbands in the attitude control 
systems. The Deorblt-Ertry^Landing Pad (DEL PAP) for the nominal EOM is 
presented in table 6,1-MI. The time history plots of trajectory, attitude, and 
burn-related parameters from the 6-DOF dcorbit simulation are presented in fig- 
ures 6.1-3 through 6.1-20. 

The APU's are started 5 minutes before the deorbit maneuver and remain operating 
until landing. Aerosurface cycling is not required for this flight because of 
the benign thermal environment. Nominal conditions at El are ^358 n. mi. range 
to go, 25 752 fps inertial velocity, and -1.21 degrees inertial flightpath 
angle. These nominal conditions at El have changed slightly from tho cycle 2 
values of ^399 n, mi., 25 753 fpa, and -1.18 degrees, respectively. The nomi- 
nal end-of-mission reference to stable member matrix (REFSfiATS) for stable mem- 
bers 1, 2, and 3 are presented in table 6.1 -VIII, The REL!iATS and RELQUATS for 
tho deorblt maneuver are presented in table 6.1-IX. 

A RELMAT is a mean-of-50-to-attitudo display indicator (ADI) reference frame 
transformation matrix. For the deorbit/entry flight phase, two RELJiATS are used 
called the REF RELJiAT and the INRTL RELMAT (RELMAT* s, nine-element matrices, are 
converted to RELQUATS, four element quaternions, for onboard use). 

The REF RELMAT is computed so that when the vehicle is in the nominal dcorbit at 
titude (includes out-of-plane wasting), the ADI attitudes (REF setting) will 
read pitch = i80*^, yaw = 0®,.roll = 0®. The INRTL is computed so that if 
warting is terminated at ignition and the vehicle is maneuvered back inplane, 
the ADI attiudes (INRTL setting) will read pitch = l8QO, yaw = 0^, roll = 0^. 
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The ADI attitudes are assumed to be computed in a pitch/yaw/roll sequence with 
the ADI in a •••X senso direction. 


6.2 ENTRY 

The STS-1 El-through-landing groundtrack is presented in figure 6.2-1. Entry 
profile shaping, control surface deflection schedules, nominal trajectory data, 
and the aerodynamic crossrange capability are discussed in sections 6.2.1, 
6.2.2, 6.2.3, and 6.2.4, respectively. Significant trajectory parameters for 
the entry are presented in figures 6.2-2 through 6.2-50. Table 6.2-1 presents 
a comparison of the trajectory and aerosurface parameters used in designing the 
STS-1 profile to the actual values achieved by the profile. The entry-through- 
landing guidance constants (I-loads) are given in appendix A. 


6.2.1 Entry Profile Shaping 

The objective of the entry profile shaping for STS-1 is co minimize the effects 
of the TPS thermal environment, maximize the PCS performance margins, and mini- 
mize structural loads while providing sufficient maneuver margins to compensate 
for trajectory, navigation, aerodynamic, and environment dispersions. In some 
cases, these oojectives result in conflicting requirements for Vhe entry pro- 
file. For example, shortening the entry range reduces' the TPS backface tempera- 
tures but increases the TPS surface temperatures for a particular angle-of- 
attack profile. 

The entry profile developed for STS-1 is a compromise between the onfllcting re- 
quirements for profile shaping. The angle-of-attack profile for STS-1 (fig. 
6.2-2) is designed to prevido improved thermal conditions at high speeds at the 
expense of crossrange capability and differs from the design entry profile 
developed to achieve a high crossrange by maintaining the initial entry angle of 
attack at lower speeds, thus eliminating the intermediate ramp to the lower 
angle-of-attack levels required for high crossrange. Minor deviations from the 
reference angle-of-attack profile occur as a result of the incorporation of 
angle-of-attack modulation logic in the entry guidance. This Involves modula- 
tion of the angle of attack to prevent major deviations from the drag accelera- 
tion profile during the pullout maneuver and during roll reversals. The 
reference angle-of-attack profile and the drag-velocity profile are very 
similar to those of reference 3. 

With this reference angle-of-attack profile, the entry corridor, as limited by 
TPS surface temperatures, structural loads, flight control considerations, and 
the equilibrium glide capability, can be defined. This latter constraint must 
bo met to ensure that the flight conditions can be sustained (i.e., no subse- 
quent trajectory transients will necessarily occur) and that crossrange man- 
euvering is possible. The corridor, as limited by these considerations, is 
presented in figure 6.2-3(a) in the drag acceleration relative velocity plane. 

The TPS backface temperature is minimized by dissipating the Orbiter kinetic and 
potential energy as quickly as possible within the limits defined by systems and 
by flight dynamic constraints as illtistrated in figure 6.2-3. This is achieved 
by maintaining the drag acceleration as high as possible throughout entry 
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consistent with surface temperature, systems, and flight dynamics constraints. 

The backfaco is more sensitive to the drag acceleration level at the higher 
speed during entry and is relatively insensitive to the drag acceleration level 
at speeds below 10 000 to 12 000 fps. 

The basic policy in shaping for the thermal critoria is to first achieve the sur- 
face temperature margin and then the backface temperature margin. In the event 
both criteria cannot be met, the backface temperature criterion is exceeded 
while the surface temperature criterion is met. However, this OFF marginally 
meets both the surface and backface temperature requirements with onorbit 
cooldown prior to deorbit. 

i . _ - . . . - 

The design-drag-acceleration/velocity prxjfile for this update is very similar to 
the previous operational flight profile (ref. 3 ). The drag-velocity corridor is 
restricted between the surface temperature constraint boundaries and the equilib- 
rium glide boundary in the high-velocity region of entry. The drag profile in 
this region reflects a slight increase in vehicle structural temperatures when 
compared to the previous profile as a result of the small Increase in Orbitor 
weight. This drag-acceleration profile intercepts the same constant drag level 
I as in the previous operational pl^Dfilo at 33 fps^. From this point, the de- 
sign-drag-acceleration profile is essentially unchanged from the previous OFF 
down to 3564 fps. Between 3564 fps and 2500 fps, a slight change in the angle- 
of-attack schedule resulted in a small change in the drag-acceleration profile. 

At cntry/TAEM interface the design drag acceleration was reduced slightly from - 
21.0 fps2 for cycle 2 to 20.8 fps^ for the current profile. 

An entry weight of 191 902 pounds was used for the current entry profile 
compared to 189 844 pounds for the previous cycle 2 design profile of reference 
3; the longitudinal center-of-gravity position remains unchanged at 66.7 per- 
cent. The i,*oreased Orbiter pitchdown moment reflected in the April 1979 
aerodynamic data of reference 12 requires smaller down control surface deflec- 
tions. The +12. 5-degree azimuth deadband is replaced by a +10. 5-degree deadband 
until the first roll reversal is completed, after which the magnitude of the 
deadband is expanded to +17.5 degrees. The change in the dea:ib^:hd limit is made 
to keep the first roll reversal from occurring at the guidance phase change from 
the '.rmperature control phase to the equilibrium glide phase. This reduces the 
probability of a transient occurring in the drag acceleration profile during 
a guidance phase change. 

There have been no changes in the TPS surface temperatures model since reference 
3 was published. In shaping the STS-1 entry profile, the TPS surface 
temperatuos viere evaluated at five locations as Illustrated in figure 6.2-4, The 
single-mission maximum surface temperatures are 2600° F for high-temperature re- 
usable surface insulation (HRSI) material, (LI-1100), 2700^ F for HRSI material 
on the chine (LI-2200), and 2800^ F for the RCC material on the nose and wing 
leading edge. Because the TPS surface temperatures are computed using a 
simplified TPS model, the limiting temperatures on the nose and wing leading 
edge must be adjusted to 2950° F to account for a bias in the temperature pre- 
diction. The most critical surface temperature location is on the wing leading 
edge, which is slightly more restrictive than the forward chine region. 
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Slntipi anH margins used for aerodynamic heating uncer- 

table^6 2 TT in designing the STS-1 OFP are predated in 

tralLf^rC the aerodynamic heating uncertainties and effects of 

Jhaff J ^ dispersions on the TPS temperatures are independent, the effects of 
these two sources of temperature dispersions are combined statistiLlly by tSe 

In addition, the eleven temperature ca^be fSthSr 
i perked because of steady-state deflections required to compensate for later- 

fL hl=h°Kr and by transient deflections requlrL 

for high-frequency attitude control. Table 6.2-V lists the source of these 

deflection errors. The temperature dispersions 
resulting from these eleven deflections were added to the combined aerodvnamlo 
heating uncertainty and trajectory dispersion effects. The material limits on' 
JSrri surface temperatures are translated into const.-aints on the entry 

In figure 6.2-3(a); The limiting surface temperatures are on thffL- 
ward chine (control pol.nt 6) at velocities greats;’ than 19 500 fps and on the 
outer elevo.n underside (control point H) at velocities leL ^han'^to SM ?ps 
When translated into constraints on the entry corridor, the two-sign- ar? * 
thermal boundaries give limiting surface temperaturea'OT"th/wlng 
thP^i'!? (control point 3) at velocities greater than 17 500 fps and on ^ 

m flL'" f2%°?br velocities less than 17 500 fps as inu'Jated 

in iigure b.2-3(b). Alsojshown in figure 6.2-3(a) are the effects of addlMrsnai 
constraints and the guidelines on the entry corridor. On the first flight it 

is Sf loads to a 2.0s normal load ?aotojfrtljh 
is 80 percent of the dedi(jn value of 2.5g's. Also shown for information 
purposes is the 1.5g normal load factor line* 

The Orbiter eleven and bciy flap surface temperature limits during entry for 
this profile have Increased from those of the previous profile IhrSyo^and 

Seef ^esSive^ Increased 34 degrees a'nd 101 

whfrrf^ fhf ? ! r * w increases are primarily duo to the techniouo in 

^ ? trajectory clspersion effects were evaluated. The present profile 
provides an improvement in the temperature control margin for the body flap and 
refleSterirth-^ the Increased aerodynamic pltchdown moment oharacteMstiL 
rirrno-, H the aerodynamic update. The increased pitchdown moment requires 

clown deflections. Additionally, the eleven deneeJion 

urSflooM^ 2 zero-deflection schedule to a 1-degree 

schedule in the high-heating region. This results in a more favor- 
able balance of temperature margins on the body flap and olovon. 

reference heating rate on this trajectory is 53 731 

defines the limit for sustaining equllibrJ im flight. Although flight conditions 
rar^ acceleration can be achieved, this condition is tempo- 

no/' Tu? trajectory transient to higher drag acceleration will ^ 

occur. This equilibrium glide boundary Is a function of bank angle as well sa 

rS?^the^miilmS velocity. Therefore, the boundaries wore defined 

for the minimum bank angles required to ensure a turning capability for 
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croasrange maneuvering. This minimum bank angle Is a function of entry speed 
with b'-.^her values required to overcome the higher inertia at high speeds. 

Thus, uhe entry guidance uses two discrete levels of minimum bank angle to 
achieve turning; 37 degrees at high speeds and 20 degrees at low 
These bank angle limits result in significant turning capability with little 
loss i.n entry corridor because turning capability and entry corridor are 
functions of the sine and cosine of the bank angle, respectively. 


The entry profile was shaped to satisfy the surface temperature constraints 
while keeping the drag level as high as possible to minimize the backface temper- 
ature. The resulting nominal entry profile is presented In figure 6.2-3 

with the entry corridor. The summary of the resulting thermal environment for 

several surface patiels is presented In table 6.2-III. Orblter surface tempera- 
ture limits and margins for the five temperature control points of Interest are 
presented in table 6.2-IV. Data in this table aro based on a 50-case Monte 
Carlo analysis, Appendix C. Table 6.2-V presents the eleven and body flap bias 
and random errors used to compute corresponding TPS temperature dispersions. 

When the three-sigma trajectory and deflection dispersions from this analysis 
are combined with the aerothennal heating dispersion and added to the maximum 
mean temperature, the actual OFP temperature margins can be determined. Table 
6.2-V shows that the OFP is designed with sufficient temperature margins to main- 
tain acceptable surface temperatures. The Monte Carlo analysis results ^6“°n- 
strate that the backface temperature margin is the same as that anticipated by 
the design of the OFP. The negative back-face temperature margin shown on panel 
2 is representative of an AOA case where high initial vehicle temperatures 
(summer launch) are encountered. Acceptable back-face temperature margin for 
EOM will be achieved by onorbit cool down, if required. 


A UO-degree angle of attack is maintained during the early part of atmospheric 
descent to minimize the aerodynamic heating environment. This angle of ^attack 
is maintained until the aerodynamic heating is reduced to a relatively low level 
with pltchover to a lower angle of attack beginning at an Earth-relative speed 
of 14 500 fpa. This pltchover continues until an angle of attack of 14.0 cie- 
grees is reached at the entry/TAEM interface at 2500 fps Earth-relative speed. 

The low-speed part of the entry profile, during transition to the low-angle-of- 
attack and trajectory conditions at the TAEM interface, was shaped to achieve 
the desired TAEM initial fllglit conditions and to maintain the entry profile a., 
the location in the entry corridor that maximizes the capability to compensate 
for navigation, aerodynamic, and environmental dispersions while providing 
a capability for postblackout runway redesignation. The target flight conditions 
at this interface were selected to provide proper positioning within the 
TAEM flight corridor and the entry profile was designed to achieve these 
conditions. The lateral guidance requirement of a roll reversal at 2900 
fps result 1 ,' in a lower dynamic pressure and a shallower flightpath angle 
than dcsl ■ d at the entry/TAEM interface. Although the roll reversal results 
in transient trajectory conditions being present at entry/TAEM interface, 
these flight conditions are sufficiently close to the target Interface conditions 
to allow for rapid convergence of conditions within the TAEM flight corridor 
by the selected TAEM profile. 
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The transition phase angle-of-attack schedule remained the same as that of the 
previous profile with the exception of a slight change in the profile between 
356^ fps and 2500 fps* This change incorporates a linear angle-of-attack ramp 
and provides a design angle of attack of 14,0 degrees at the entry /TAEM 
interface compared with 13.5 degrees for the cycle 2 profile. 

6.2.2 Control Surface Deflection Schedules 

The nominal elevator and speedbrake deflection schedules and the corresponding 
body, flap deflections are designed to aerodynamically trim the Orbiter to 
maximize the effectiveness of the control surfaces, to pi'ovide Orbiter attitude 
control while maintaining aerodynamic heating on the control surfaces within 
limits, and minimize the attitude control moments required from the ncs. The 
elevator deflection schedule (ref. -1^) and actual elevator deflection, the 
speedbrake schedule, and the actual body-flap deflection to accomplish this are 
presented in figures 6.2-5 and 6.2-6. During tne period of high aerodynamic 
heating, the speedbrake is fully retracted to minimiJso the aerodynamic heating 
on those surfaces, and elevator and body- flap deflection schedules are balanced 
to control the surface temperatures of these two control surfaces. At speeds 
above 13 600 fps, the elevator is maintained at 1 degree up, and the body fl- o 
is deflected approximately 7.0 degrees down during most of this region. A 'in- 
ear ramp is introduced in the elevator schedule at 13 600 fps to move the eleva- 
tor to a 5.0-degreo dovm deflection at *<000 fps. This down deflection is neces- 
sary to ensure that the rolling moment due to aileron deflection is not nulled 
by the rolling moment from the yaw angle induced by the aileron deflection. 

This provides favorable aileron yawing moment characteristics (Cf^6A^ required 
when using the aileron to compensate for the aorodyndmio moments caused by lat- 
eral c.g. offset and aerodynamic asymmetries. 

Use of the rudder is initiated at Mach 3.5, but rudder effectiveness is ini- 
tially low. Aileron control for lateral-directional trim is gradually reduced 
from this point as the rudder effectiveness increases. For this reason, the 
5.0-degreo down elevator deflection is maintained between 4000 fps and 3000 fps. 
At 3000 fps, the elevator is moved to a position favorable to switching to a tra 
dltlonal airplane-type flight control system (FCS). The PCS is blended from the 
early-to-late configuration in the Mach range from 3.0 to 0.9f where traditional 
airplane-type control surface functioning is introduced. In the Mach range from 

2 to 1.5, the elevator is at 3 degrees up deflection to minimize the effect of 

elevator deflection on lateral dynamics and to aid in the reduction of eleven 
hinge moments. In the transonic speed range, the elevator is deflected to a 
down position to reduce the cloven hinge moment. 

The speedbrake is deflected to a full-out position at a speed of 9000 fps to in- 
duce a pitchup moment no that the elevator can normally be deflected down in 
this region. Conversely, at a speed of 2'>00 fps, the speedbrake is retracted to 

65 degrees to improve rudder effectiveness (C^^p) and reduce the nose-up 

pitching moment. At subsonic speeds, the nominal speedbrake deflection is the 
midvalue to allow for modulation for speed control. The body flap is used to 
balance the pitching moment to trim the Orbiter. 
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6*2.3 Aet’odynataio Crossrange Capability 


S® ®®Pablllty 13 a function of enorsy and targotlns conditions at 

rJstrictiJe f 0 ^ 57^1 altitude of 105 n. ml. la moat 

restrictive for STS-1. This prefilo has a nominal croaarangc capability of 792 

Sitf the'^flM? ^if probability of achieving a 700-n. ml. croasrango 

nvnS revoraal occurring at a relative velocity of 3500 fpa. How- 

6,3 TAEM / 

ffictors that influoncfi trajectory shaping during the TAEH phase are 
oaneuvor capability, adequate margina to compensate for winds and 
venting raqulrcmenta, flight control contralnta, and 
sonic tooa overpressure considerations. The best profile for providing flight 
aerodynamic maneuver margins, reduoiag transonic hinge moments, 
Sle^?Jh overpressures and optimizing compartment venting is a pro- 

The TAEM^lHH of attack in the transonic region. 

The TAEM altitude reference has been shaped to provide a enjooth dynamio Drossuro 

and angle-of-attack transition from TAEM guidance initiation at 2500 fps Earth- 

^'^eht control la?erfl 2irectfonaJ 

over-p?^n!uref ‘'So without exeeasive conic boom 

?enulr^rnfr%/ r pressure is then ramped to achieve the A&L OGS 

hrn hnpn Since reference 3 was published, a left-hand turn onto the OGS 

has been incorporated into, the TAEM phases. 

i 

Significant STS-1 trajectory parameters for the TAEH phase are presented in fl^- 
urn^fi ^•3~23. The TAEM- through-landing groundtreck ia given in flg- 

Ann ^oterfacB condltlcna are summarized in table 6.3-1. 

Appendix A lists the TAEH guidance constants required for thla profile. 

constraints used in defining the flight corridor during the 

6.3-3 in the dynamic prossSre- 
angle-of-attack-Mach number plane, respec- 
tively. Fipro 6.3-2 presents the flight limits for the structural and flight 
control systems, the ground-level sonic boom overpressure, the minimum dynamic 
Sr?L""?An/^ contrains operation to the front slSe of the L% SUve^s raqSrad 
by the TAEH guidance altituda and energy controllers, and the dynamic prosLre 

ilmitationr°‘^h'^®*^® vehicle pressure differentials due to compartment venting 
llmitationa. The sonic boom guideline corresponds to a 2.0 Ib/ft^ ground- 
level overpressure and is based on the datr. and analysis given in reference 


pressure profile in figiire 6.3-2 Is shaped to achieve an 

bllitr! latoral/dlrectional dynamic sta- 

fraf If ^ ^ ^T?c» resulting from the April 1979 aeroelastlc updates 

interface the dynamic pressure at initiation of TAEM 

r»«-l AWAWilCG JL*-> r.lJM n^I (^^4 rstsP 4-V.^ r- — ^ ^ r- • - jl . i i .. 


i.*S rUM n^r r>e»r *- i -- - * 

toll; srs 

to 160 ps. at Mach 0.9 to achieve angle-of-attack flight that will avoid 
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tho C„g dynamic stability boundary. The dynamic pressure is then ramped 
to 265 psf to achieve conditions for the A&L OGS of 20 degrees. 

This dynamic pressure profile biases the trajectory toward tho toe of the maneu- 
ver footprint and accomplishes six desirable objectives as follows: 

a. Provides a maneuver margin to compensate for winds that, on the average, 
present a tailwind component during the planned mission date. 

^b. Provides a margin adequate to allow subsonic acceleration to the dynamic - — 
pressure of 265 psf required at Initiation of the A&L phase without undue pe- 
nalization :f the capability for excess energy dissipation. 

c. Provides a smooth angle-of-attack profile with minimum pitch transients 
around Mach 1 • 

d. Provides sufficient margin from compartment venting constraints to avoid 
structural integrity problems under dispersed conditions. 

e. Minimizes transonic hinge moments. The high-hinge moment coeffecients 
encountered in this region are compensated for by lower dynamic pressure. 

f. Minimizes sonic boom overpressures. The reduction in dynamic pressure from 
the value at cntry/TAEM interface maintains dynamic prejsure below the 2 psf 
overpressure guideline to the extent that maneuverability and flight cont 
constraints will not be compromised. 

The angle-of-attack corridor presented in figure 6.3-3 defines the angle-of- 
attack limit for the flight control system (FCS) as defined in reference 14. 

Below Mach 3.0, in the low-supersonic transonic Mach 2.0 to 1.0 flight regiuie, 
the April 1979 aeroelastic update has resulted in a significant reduction in 
lateral stability and directional stability (C^^g). Because the aero- 

elastic effect is proportional to tho dynamic pressure, the reduction in 
lateral/directional stability is more pronounced at the lower angles of attack. 
Consequently , the lower angle-of-attack limit in the Hach 1.0 to 2.0 region is 
defined by the ability of two RCS yaw Jets to successfully augment the unstable 
CnB <lynamic as presented in figure 6.3-3. Also shown in this figure are the 
regions where the Orbiter has a tendency for rolloff, noseslice, and buffet 
onset. Although the effect of these characteristics on the FCS performance arc 
acceptable due to their transient nature, these regions are avoided to the 
extent possible for STS-1. 

The TAEi’ altitude and altitude reference have been adjusted at the entry/TAEM 
interface to minimize the angle-of-attack transients produced by guidance logic 
changes. As indicated in figure 6.3-5, the altitude reference is approximately 
4700 feet higher than the actual altitude thus requiring the Orbiter to maintain 
nose-up flight to recapture the altitude reference. This minimizes the pitchdown 
transient at entry/TAEM interface. Equilibrium conditions on the TAEM reference 
profile are reestablished Just prior to alining the vehicle with tho MAC tangen- 
cy point. After the heading toward the HAC is attained, the turn compensation 
logic causes a second pitchdown to occur. 
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6.1) APPROACH AND LANDING 


6.4.1 Trajectory Capture to Touchdown 

The objective of the A&L profile shaping for STS-1 is to nlnirnize the descent 
rate to the extent possible while providing benign maneuvers and sufficient 
energy to achieve the desired touchdown conditiens. Based on these considera- 
tions, the A&L profile consists of an OGS followed by a pre flare maneuver to an 
IGS and a final flare maneuver prior to touchdown. 

1 

The OGS is designed to be as shallow as possible to minimize the descent rate. 
The| dynamic pressure on the OGS in selected to provide sufficient speedbrake re- 
serve to cope with winds and dispersions and to provide the energy required at 
Initiation of the pre flare maneuver. The energy at initiation of the preflare 
maneuver must be sufficient to accommodate the subsequent deceleration during 
the preflare maneuver and the deceleration on the IGS and to provide the 
targeted touchdown airspeed. For the STS-1 profile, the OGS angle is -20 de- 
grees and the dynamic pressure on the OGS is 265 psf, which corresponds to a ref- 
erence velocity of 280 KEAS. 

The preflaro phase of the A&L trajectory transitions the Orbiter from the OGS to 
the IGS. Profile shaping criteria for the pre flare phase are to provide a nor- 
mal acceleration of 1.3 g*s or less during the maneuver and to minimize oscilla- 
tions in the normal acceleration during the maneuver. 

The criteria used to shape the A&L profile for the IGS are to provide a minimum 
of 5 seconds on the IGS and an energy reserve at touchdown corresponding to at 
least 4 seconds of flight time. Time on the IGS is crucial because i‘ allows 
time for the Orbiter to stabilize after completion of the proflarc maneuver 
prior to the final flare maneuver and allows time for the pilot to assess the ap- 
proach and make corrections, if needed, to establish a controlled approach to 
the runway. The IGS for STS-1 is -1.5 degrees. 

The final flare maneuver is designed to reduce the sink rate at touchdown to 
less than 2 to 3 fp3, to provide a smooth increase in the pitch attitude at an 
altitude high enough to allow the pilot to effect a safe landing and to provide 
the desired touchdown conditions. Touchdown conditions must satisfy the 
tirespeed limit of 218 knots groundspeed, avoid tailscrape, and provide at least 
4 seconds of energy reserve time in all wind conditions. 

The A&L profile was shaped with a modified autoland guidance to simulate a manu- 
ally flown flightpath, as specified in the STS-1 Groundrules and Constraints doc- 
ument (ref. 5). These modifications include compensation transport lag time 
and open-loop guidance command filters during the flare and shallow glidesiope 
mode. The modifications were verified in the Ames IV simulations (ref, 6) and 
result in better trackii.^ of the reference altitude profile. 

Since reference 3 was published, the A&L OGS has been changed from 22 degrees to 
20 degrees, and the reference velocity on the OGS has been lowered from 290 KEAS 
to 2o0 KiiAS for this profile. The speedbrake retraction altitude has been 
lowered from 3000 feet to 2500 feet, and the gear deployment speed has been 
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roducod froo 280 KEAS to 270 KEAS. Thcao chfingca hovo resulted in a decreased 
velocity at touchdown of 185 KEAS compared to 19‘i KEAS for tha previous profile. 

TAEH/A&L interface conditions are presented in tabic The STS-1 final ap- 

proach conditions and the design values used as guidelines to shape the profile 
are presented in table 6.2-1. The groundtrack for A&L is presented in figure 
6.4-1. Figures 6.4-2 through 6.4-17 present detailed plots from the 6-degree- 
of-freedom siDulation for some specific parameters describing AiL conditions. 

The A&L phase starts at an altitude of 9825 feet and a flightpath angle of 
-20.07 degrees. The initial altitude error (from the OGS reference path) is -26 
feet. The body flap is retracted to the trail position (0 degrees) at the 
beginning of the A&L phase. The Orblter stays on the OGS and maintains the 280 
KEAS reference velocity (265 psf dynamic pressure) until the altitude decreases 
to 2000 feet. The descent rate on the OGS varies from approximately 196 to 175 
fps. The ground intercept point of the OGS is 6500 feet from tha runway thresh- 
old. The speedbrake is modulated on the OGS to maintain the reference velocity, 
and is retracted when the altitude has decreased to 2500 feet. ’ 

At 2000 feet altitude, the preflare maneuver begins. The normal acceleration 
during the preflare maneuver is less than 1.5g’s. During the preflaro maneuver, 
the gear deployment is commanded when the velocity decreases to 270 KEAS. The 
altitude at this time is 238 feet. A nominal gear deployment time of 7.5 sec- 
onds was used and resultCvl in the gear being down-and-locked 11.8 aeconds prior 
to touchdown. This 270 KEAS is the minimum velocity to start gear deployment 
and still have the gear down and locked 5 seconds prior to touchdown for a 
thrce-slgma deployment time and trajectory dispersions. The transition from the 
preflare to the f xponetitial capture mode is commanded at a range of 3700 feet 
from the runway threshold. 

The time on the IG3 is approximately 5.1 seconds, and the ground intercept point 
for the IGS is 2500 feet past the runway threshold. At initiation of the final 
flare maneuver, the sink rate is 11 fps, the wheel altitude is 59 feet, and the 
range is 945 feet from the runway threshold. 

Touchdown occurs 2942 feet past the runway threshold at an airspeed of 185 KEAS 
with a sink rate of 2.4 fps. The energy reserve time for the zero wind case is 
8.1 seconds; the ground-relative velocity is 19I knots. A perspective of 
the flight profile with actual Orbiter attitudes displayed at 1-mlnute Intervals 
from touchdown is given in fig. 6.4-15. Out-ths-window views as seen from 
the commander's eye position are presented at 10-second Intervals from touchdown 
minus 100 seconds to touchdown in fig. 6.4-7. 


6.4.2 Rollout 

The objective of the rollout technique developed for STS-1 was to find the best 
compromise between maximum rain-gear and nose-gear loads, braking, and rollout 
distance. The technique is a compromise because what alleviates one concern is 
usually detrimental to another area. Maxiruum main— gear loads occur very near 
nose-wheel contact due to the aerodynamic loading. Therefore, denotation is not 
started until the velocity has been reduced to a value thr will not result in 
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oxcosaive aerodynamic loading. Starting derotaticn at too slow a velocity can 
result in loss of olevon control, and the rollout range is increased signifi- 
cantly. Losing eleven control will result in high nose-gear slapdovm loads. 
Longer rollout distances before noso-gear contact will require coro braking. 

The technique developed first commands the speedbrake to open to 50 percent 
after main-gear touchdown. Opening the speedbrake increases decoloration and re- 
lieves olevon deflection requirements. A pitch attitude of 6 to 8 degrees is 
maintained until the velocity decreases to 165 KEAS. The range at this point is 
5054 feet past the runway threshold. Derotaticn at -3 deg/sec is then commanded 
with nose-wheel contact occurring at 5538 feet. The maximum main-gear load is 

132 379 pounds, which is under the l66 667-pound limit. The elevens are lowered 

to 10 degrees down deflection after noso-gear contact to help alleviate main- 
gear loads. The maximum nose-gear load is 48 777 pounds; the steady-state load 
on the Inoso gear is 36 294 pounds. Moderate braking is Initiated v/hen the veloc- 
ity is below 140 knots, which corresponds to the brake reuse limit. This occurs 

approximately 6 seconds after nosewheel contact. Nose-wheel steering is engaged 

when thq groundspeed decreases to 110 knots. The vehicle comes to a halt after 
a rollout of 6563 feet, or 9510 feet past the runway threshold and 36.5 seconds 
after main-gear touchdown. Significant rollout parameters are presented in 
table 6.0-I(e), and figures 6.5-1 through 6.5-7. 


6.5 COMMUNICATIONS AND TRACKING 

Significant communications and tracking events relative to the OFT-1 groundtrack 
are presented in figures 6.6-1 and 6.6-2. 

A summary of STS-1 S-band and C-band data is presented in table 6.6-1. Tacan 
data arc presented in table 6.6-II and station locations are presented in table 
6.6-III, The data for the Buckhom and Goldstone S-band communications stations 
are based on detailed analyses of terrain masking with 30 seconds allowed for 
lockup after clearing masking. The Pt. Pillar and Vandenberg C-band tracking 
stations AOS is based on a zero-degree elevation angle with 60 seconds for firm 
lockup using skin tracking. 

Approximately 18 minutes after the deorblt maneuver, communications and tracking 
by the Guam station are established with AOS based on clearing terrain masking 
at 53 hours 52 minutes 8 seconds GET, Coverage lasts for 5 minutes 25 seconds 
with LOS occurring 1 minute 41 seconds prior to El. 

The Orbiter enters S-band blackout approximately 5 minutes 9 seconds after El 
when the Orbiter is at an altitude of 262 157 feet and a relative velocity of 24 
481 fps. There are no S-band stations available for communications after Guam 
until Duckhorn acquisition. 

The theoretical S-band blackout exit occurs 18 minutes 23 seconds after El at an 
altitude of 177 266 feet and a relative velocity of 12 330 fps. The theoretical 
blackout exit for L-band communication used by the Tacan stations occurs about 
18 mirj'cs 57 seconds after El at an altitude of 170 299 feet and a relative ve- 
locit o? 11 284 fps. Communications blackout entry and exit computations arc 
based che criteria presented in reference 18 and are presented in the 
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about 176 167 feet altitude and a ‘ provide an esticate of tho state 

froa these two C-band - the s-band comunlcations lockup with the 

vector by tho HCC before the S^ban ^3 established 

Buckhom station. ^ the’ crew could initiate a runway redesigna- 

through the Buckhorn S-band ^ ^titude of 158 307 feet and a relative 

r. an. ,lava;^ .ana mna Can. S-nan. 

sites are presented in figure 6.6-5. 

The Tacan an^sSuch^n^S^hLl 

tion region, the navigation region, and the land! g B gtations and is used 

gi^n includes the San '-uis Obispo Paso ineludss the Fellows 

for rangen greater and a mobile Tacan station and used 

Gorman, Bakersfield, and Avepal ^^^J/Jg^^ing region Includes the Palmdale 

for ranges between 10 and 1 • ^ ^ than 10 n. mi. Table 6.0-1 pres- 

SLT s:rni.ri.i: rr.n 

re'Biiinfni 

000 feet altitude. j 

Lock-on by two Tacan ^Pj^=^°®”j^^esiduals\^e^a^ aKe“navi^- 

1 U 9 3U5 feet. If the navigation state <^aaiau ^tth no 

tlon filter is In the AUTO ) . Otherwise, crew action and MCC 

ve^tSStlon irrequirer to incorporate the Tacan data in>.o the navigation 

rirowave scanning beam landi^ system 

and AiL is presented in figure 6.6-6. The channels (azimuth, 

processed at a groundtrack °fo can be used until the range reduces to 

elevation and distance) . q- the nominal trajectory. At this point, 

OrbJtrnicf prsrtL'e;"^^^^ antenna team. The azimuth and distance 

data are continually used through rollout. 
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7.0 ASSESStCNT OF VEHICLE COiiPATIBILITY 

A comparison of the parameters used in designing the STS-1 OFF to the actual 
values achieved by the profile was presented in table 6.2-1. A brief summary of 
the Monte Carlo results is as follows: 

a. With onorbit thermal conditioning, the entry profile meets all groundrules 
and constraints. 

b. The TAEH profile neets all groundrules and constraints except the rolloff, 
nose slice, and buffet onset guidelines. The short time period flovm in 
this region prevents this from being a serious problem, however. 

c. The AiL profile meets all groundrules and constraints. 

A more detailed asrcssment of the Orbiter and trajectory compatibility will be 
presented in appendix C of this document. 
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8.0 ASSESSMENT OF FLIGHT TEST OBJECTIVES 

The descent OFF meets all of the STS-1 flight test requirements with the follow- 
ing exceptions: 

a. The eleven schedule during peak heating (relative velocities greater than 
13 600 fps) will bo 1 degree up. (See paragraph 3.1.u below.) 

b. ; The entry profile was shaped to achieve a maximum nominal RCC surface temper- 
I aturo of 2663° F on the wing leading edge and a maximum nominal surface 

i temperature of 2504° F on the eleven. Those are currently the most 
1 constraining control points using the simplified TPS mode. A panel 2 
I bondline/structural temperature of 325° F results from this profile. (See 
1 paragraph 3.2.h. below.) 

The! flight test requirements are contained in reference 1|. Those requirements 
applicable to the development of the OFF are presented below: (original section 

and paragraph numbers have been retained) . 


1.3 FLIGHT PURPOSE 

The primary purpose of STS-1, the first manned orbital flight of the Space Shut- 

tle vehicle, is to demonstrate a safe ascent and return of the Orbiter and crew. 

Additionally, STS-1 1s to provide data to support verification of the following; 

b. Combined Shuttle vehicle aerodynamic, structural and systems characteristics 
and predicted loads. 

c. Orbiter entry characteristics and performance including crossrange 
capabilities, TPS performance, control performance, and predicted structural 
loads. 

d. Orbiter vehicle and systems thermal response, 

e. Inflight vehicle hardware and software systems checkout and performance. 

f. Attitude and translational control capabilities, and guidance and navigation 
performance. 


3.1 OPERATIONAL REQUIREMENTS 

For STS-1, the following operational/test requirements and limitations will be 
observed during flight profile and crew activity planning. 

p. Orbital altitude will be between 90 and 150 n.m. 

q. This flight will have a deorblt plan which will allow a nominal and next 
orbit backup landing opportunity with less than 550 n.m. crossrange. 
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r. Deorblt burn will be planned for a two engine OMS burn but deorbit oust be 
achievable with one OHS engine. 

з. nominal Orbiter c.g. for entry (at time of entry interface) will be as 
follows; X = STA 1098.63 (X/L= 66.7?) , Y = STA 0, Z = STA 375. 

t. The entry profile shall provide the least demanding thermal environment pos- 
sible by minimizing heat loads (iJ0° angle-of-attack schedule). 

и. Eleven position during entry peak heating (from 24 760 fps to approximately 
10 000 fps) should be targeted for 

V. Nominal approach to the/ landing site will be sych as to minimize sonic boom 
and overpressures near ^heavily populated arei.s. 

w. The final approach and/ landing profile must be compatible with both a manual 
and an automatic mode;/ however, a pilot- controlled approach and landing 
will be the planned mode. 

X. Landing wil3 be oh the lake bed at EAFB. Runway 23 will be the primary 
runway, 17 the backup[ and 04 the alternated. 


3.2 SUBSYSTET-I REQUIREf*ENTjS 

For STS-1, certain subsystems requirements more conservative than design limita- 
tions must be imposed. T^e subsystem requirements will be observed as follows: 

f. Orbiter normal load factors will not exceed -0.3g to +2.0g for entry. 

i 

g. Orbiter shall be configured and entry profile established to maximize the 
probability of a successful entry, approach, and landing with a single 
functioning APU within other system operational and flight safety 
considerations. 

h. The bondline temperature will be maintained below 312 for nominax entry. 
(Note that the RSI surface temperatures of reference 4 resulted from the 
Cycle 2 entry profile shaping. Updates to these temperatures are given in 
table 6.2-1.) 


i. No later than 12 hours prior to schedule entry time, the ground will evalu- 
ate real-time telemetry of Orbiter bondline temperatures and assure the 
bondline temperatures are within acceptable limits. The ground will con- 
tinue to monitor the bondline temperatures, provide atti.,ude change instruc- 
tions as required and provide go/no-g^ instructions to the crew for deorbit 
and entry, (Ref: DT0111 Preentry Thermal Conditioning). 


3.3 CARGO REQUIREMENTS 


For STS-1 the following limitations must be Imposed on 
c a r r i c vi • i 


iteso of cargo being 
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a. Itcn 
ACIP 
lECM 
DPI 
Total 


Wolght/lb 
164 
985 
9 015 
10 164 


b. The DPI (inclurUng lECM) v/ill be located at station 1069, 

c. Ballast will be carried to optimize the c,g. location as specified in para- 
graph 3.1.S. Primary ballasting will oo provided by addition of OMS propel- 

‘ lant* Additional ballast will be added as required, 

4.1.4 DTP 104 Entry/Approach and Landing Phase Tests 


4.1. 4.1 Purpose 

The purpose is to allow verification of structural, thermal, dynamic and systems 

performance of the Orbiter vehicle, during the entry, approach and landing phase 

of the flight. This test partially accomplishes the following flight test objec- 
tives defined in the Master Flight Test Assignment Document (ref, 17): 

(1) Safe return of the Orbiter and crew; verify capability for the expected 
range of operational flight pi'ofiles, c.g. and payload v/eights 

(2) Orbiter alone aerodynamics 

(3) Verify the Orbiter is free of flutter and adverse aeroelastic effects 

(4) Normal operation of all vehicle systems/subsystems including propulsion, 
electrical power, avionics, guidance, navigation and control (GN&C) mechani- 
cal systems, and flight control 

(5) Predicted payload environment 

(6) Entry and crossrange control capabilities for a range of payload weight and 
vehicle c.g. conditions to verify maximum crossrange entry performance 

(7) Verify Orbiter heat rate and heat load predictions and entry 
aerothermodynamic environment 

(8) Predicted structual loads and load paths 

(9) Approach and landing cap^^bility 
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(10) TPS performance over a range of entry conditions as required to verify nom- 
inal TPS capability 

The following functional test objective requires evaluation: 


a. FTO 104-01 SYSTEMS PERFORMANCE DATA. Assure that the proper data is 

obtained during the entry and approach and landing phase of the flight to 
allow proper evaluation and postflight analysis of the Orbiter systems. 

I • ; . 

i 

4.2.1^ DTP 111 Preentry Thermal Conditioning 


4.2.111 Purpose 

The purpose is to thermally precondition the Orbiter structure to obtain desired 
initiul bondline temperatures prior to entry. This preconditioning is in sup- 
port of verification activities associated with the following flight test objec- 
tives defined in the Master Flight Test Assignment Documenti 


(1) Demonstrate thermal response to selected attitudes which support predictions 
of Orbiter thernal performance in operational situations. 


(2) Verify Orbiter entry heat rate and heat load predictions. 

The following functional test objective requires evaluation: 

a. FTO 111-1. STRUCTURAL CONDITIONING. Prior to deorbit for entry, the struc- 
tural thermal condition must be determined and/or adjusted to assure that 
predetermined initial bondline temperatures are proper to allow a safe entry 
and to enable a thermal stress and TPS analysis postflight. 


4.2. 1.2 Test Conditions/Activity Required 

a. FTO 111-01. No later than 12 hours prior to the scheduled deorbit burn, the 
ground will evaluate real-time telemetry of Orbiter bondline temperatures to 
assure that temperatures are at or below the limits specified in the Shuttle 
Operational Data Book. If bondline temperatures are within acceptable 
limits, they will continue to be monitored. 

If the bondline temperatures are not within acceptable limits, the ground 
will evaluate the data and provide attitude control instructions to the crew 
to obtain the desired temperatures prior to the scheduled deorbit time. The 
ground will continue to monitor the bondline tempera-tures and provide 
go/no-g'^ instructions to the crew for deorbit and entry. 


4. 2. 1.3 Verification/Evaluation 

a. FTO 111-01. Successful accomplishment of this FTO requires that real-time 
telemetry be provided to ollow determination of bondline temperatures for 
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^r^o^to bondllno tenperaturca bo achieved 


Data Requirements 

a. Flight data requirements 


1. 01 telemetry formats; i6l, 162 or 129 (M) 

L“a;aSb?e.“‘° a™ raqulrcd burins tha teat wbanavar station oorerase 

2. DFI POT telemetry format I^JO (M) 

^nutes.^^ required during the test period at 10 seconds every 10 


b. Preflight data requirements - none 

c. Postf light data requir*ements 


1. 01 data continuously from touchdown until touchdown plus 30 minutes (M) 

tou^hd°l'";i^Si^ continuously from 

^.2.1.5 Background and Justification 

verify the stress/temperatur^rSonse S operational capability and to 

preconditioning is also reoulr-^d fo t,n ■ ^’^^uctural components. This 

formance, structural integrity'^ and reusahn i f thermal per- 
for OFT and operations. ^ reusability of the thermal protection system 
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9.0 DEORDIT-THROUGH-^LANDING ISSUPIS AND CHANGES 

No significant issues have been identified prior to going to publication of the 
document. 

Subsequent to the generation of this profile, the following changes/updates are 
being considered: 

a. Launch date (atmosphere) . 

b. Flight control system 

c. Center of gravity 

d. Deorbit maneuver (no fuel wasting) 
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TABLE 3.2-1.- STS-1 CYCLE 3 DESCEUT PROFILE DESIGN CHANGES 

General 


April 13, 1979 aerodynamics 

Mean April atmosphere 

Orbiter weight “ ~ 

Nominal: Increased from 189 8^14 to 191 902 lb 

AOA: Decreased from 194 325 to 192 202 lb 

AOA landing site changed from EAFB to Northrup strip 
Revised eleven schedule from entry interface to Mach 2,0 
Revised speedbrake schedule between Mach 10.0 and 2.5 

Entry 

Changed eleven schedule from 0 to 1^ up to better balance elevon/body flap 
surface temperatures for Mach >13.6 

Changed heading error deadband for initial bank maneuver in entry from 12.5^ to 
10.5° 

Adjusted entry/TAEM interface to minimize anglc-of-attack transients 

Adjusted the altitude/altitude reference at entry/TAEM interface 

Changed the angle-of-attack reference at entry/TAEM interface from 13.5^ to 

14.00 

TAEM 

Redesigned TAEM for new alpha-Jiach constraint boundary 
Incorporated left-hand turn onto final approach 

Adjusted the TAEM profile to be compatible with revised approach and landing 
profile 
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TABLE 3.2-1.- Concluded 
Approach and landing 

\ 

i Reduced outer glideslope from 22® to 20® 

Reduced dynamic pressure on outer glideslopc from 285 psf to 265 psf 
Reduced nominal landing speed from 197 KEAS to 186 KEAS 
Standardized inner glideslope location relative to the runway threshold 
Reduced landing gear deployment speed from 280 KEAS to 270 KEAS 

Spjedbrake retraction altitude lowered from 3000 ft to 2500 ft 

Speedbrake deployment during rollout decreased from 70 percent to 50 percent 
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TABLE 3.2-II.- COWARISOH OF CYCLE 2 AND CYCLE 3 OFT PROFILE SUMMARIES 


Cycle 2 


Cycle 3 



Nominal 

torgin 

Op 

Nominal 

Margin 

Op 

Orbitcr wt , lb 

189 844 


191 902 


Max surf temp., °F 





CPI - nose . . . . 

CP2 - body fl=\p 

CP3 - wing (loading edge) . . . 

CP4 - eleven 

CP6 - forward chine 

2 517 

2 134 

12 

2 319 

2 477 

241 

128 

0 

77 

25 

2 524 
2 103 
12 6751 

2 302 
2 485 

241 

171 

-5 

127 

22 

Panel 2 struct temp, 

325. 

a-13 

25.3 

a_i3 

Max heating rate, Btu/ft^-scc . . 

59.7 


61.4 


Heat load, Btu/ft^ 

53 147 


53 731 


Traj margin wrt eq glide, ft/sec^ , 

2.38 


2.26 


Entry state 

V, ft/sec ... 

Y* deg 

Range, n. mi 

25 753 
-1.18 
4 399 


25 752 
-1.21 
4 358 



! ! Exceed tenperature limits. 

^ Preentry thermal conditioning used to achieve positive margin 
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TABLE 5.0-1.- STS-1 t-WSS PROPERTIES FOR NOMINAL END OF MISSION 


ORntTfR PRIOR To OeORBlT BuRh 

MA«;5 pROPCRTIrS 


^CtGMT AMD c. n* 

Rt IGHT 197961 .?(! 0) 
Y ; - # ? ( T N > 

7 1 377.''<rNJ 

X CGifM PrRCENT body 


HoMf MT oF IhCRtt* 
(SF 2 ) 

IXK «^73Ae;R,q 
!YY 6Q0Z7 *iI.i^ 
IZZ 7|727?3*^ 
LF^GTH > 67,5 


PROneiCT OF tNCRTT* 
» SF2) 

TXV -767.M 
fX7 710266. *4 
|Y2 I I77#0 



OdBITjFR post OFORPfT 0URig 

\ mass pROPcRTIrS 


AfElGHT AmD C» G. M 

«FIGht l9?2Rfi. 7(1*01 
X IC90.7( ?NJ 

V .0( IN) 

7 37M.I(tN) 

X CG IN PtRCFnT body LFNgtH 


oHr^T of InFrtta 
(SF21 

fxx B^07oO.5 

IYy 6799I76.A • 
!72 7020396.1 

• 66.7 


PRODUCT OF InFRTIA 
C5F2) 

\xr -37.S 
txz |6Bt I 3.9 
IY7 IIP7.I 


nRBlT,:.R aT CnTry INtFRFaCF 


AfriGMT amD C» G. 

^FIGhT |p! 9?| .6 (i*B) 
X I 09n • 6 ( IN ) 

Y .OMNI 

7 3 7 M ♦ 6 c I N J 

X CG IN ptRCFnT B^f'Y 


MaS 5 pROPFRTIr^ 

MqmfNT oF \n€qjj a 
(5^21 

iXif RH79ol.f 
I Yy 6736MPP. m 
177 70D7R^3.| 

LFmgtH. 66.7 


PRODUCT oF InFRTIA 
C5F7) 

I XV 763.7 

1X7 I 66M06 . I 
I Y7 I I 7 7 . *4 



ORBiTFR »T TAFm iNTrRFArr 


A'FIght amO c. g. 

RfIGmT I 9l I I 3 *R(i 
X I 097 . 0 ( f N ) 

Y • 0 ( I N I 

7 3 7 3 . 7 r I M ) 

X CG IN PrRCFNT poOY 


MASS pROPFRTIrS 

MQMf^lT dF ImCRtiA 
(SF2I 

fXx SMSSpO.a 
IYy 672IS76.? 
177 6993033.M 

LFNgTH ■ 66.6 


PRqDUC Y f)F I NF R T I A 
(5r?i 

IXY MPii.o 

1X7 I677M0.S 

I Y7 I I 60 . M 


DRBITER aT landing GFAR MOrtN 


^FIGwT a* 0 c. G. 

Pr I GMT 1 O I 029 • M ( I R ) 
X I 0 9 n . n f t N ) 

Y . ^ ( T N ) 

7 3 7 I . S ( f N ) 

X CG In PrRCFNT pnOY 


Mass pRDPrRTirS 

Mo*<rNT dF ImFp^ja 
( SF7» 

I X t R697;,fi ^ o 
IYy 6733S7*^.9 
177 69862 «H . 5 

r N r, T M • 6 6.7 


product nr Infptia 
(SF7) 

IXY S03. t 

1X7 I 6266P . I 
r Y 7 116 7.9 
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TABLE Ci.O-II.- OMS LOADING REQUIREMENTS 


Requirement 


Insertion 


Circularization 


OMS-3 


OMS-4 


Deorbit 
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TABLE 5.0-III.- 

STATE VECTOHS 


Parasster 

Deorblt 
ignition 
sinus 35 
ttlnutcs 

Deorblt 

Ignition 

Entry 

Interface 

-5=in 

1 

Ent'v 

interface 

GET, hr;=ln:3rc 

52:56:00 

53:31: ^-22 

53:5H:15.2H 

53:59:1‘t.23 

Inertial velocity, fpa . . . . 

25 ^00.0 

25 389.0 

25 562.0 

25 752.0 

Inertial fllghtpath angle, 
deg 

0.0262 

-.0066 

-1.1930 

-1.2045 

Inertial heading from north, 
deg 

122.50111 

82.U006 

50.2812 

1 

54.4072 

Lorgltude, deg 

62.9785W 

63.6685E 

1HH.9013E 

I6O.3336E 

Geodetic latitude, deg . . . . 

25.3757N 

39.83*105 

7.7783N 

20.4924H 

! 

Coocentric latitude, deg . . . 

25.2332N 

39.65293 

7.7269N 

2O.3666N 

Altitude of c.g. above the 
Fiacher ellipsoid, ft 

919 885.0 

937 220.0 

55H 962.0 

399 965.0 

Orbital Incllratlon , deg , . . 

iiO.3 

HO. 3 

40.3 

40.3 

Entry range, n. nl 




4 358.0 

Entry weight , lb 




191 902.0 




TABLE 5.0-IV-APRIL 


GLOBAL REFERENXE ATMOSPHERE DATA 


NO. OF 

atmospheric 

ELEMENTS 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

13 

13 

14 

15 

16 
17 
16 
19 


33 

33 

34 

35 
26 

27 

28 
39 

30 

31 

32 

33 

34 

35 

36 

37 
30 

39 

40 

41 
43 

43 

44 

45 

46 

47 

48 • 

49 

50 

51 

52 

53 

54 

55 

56 

57 
50 

59 

60 
61 
C2 

63 

64 

65 

G6 

67 

CO 

69 

70 

71 

72 


ALTITUDE ABOVE 
1960 FISCHER 
ellipsoid. FT 

.39730907+06 
.3008 1040^^0 6 
.30426937+06 
.37774843+06 
.37032273+06 
.36305046+06 
.35740391+06 
.35098518+06 
.34-59723+06 
.33024320+06 
;33102B35+06 
.32476291+06 
.31854903+06 
.31 152618+06 
,30546304+06 
.29065877+06 
.29202714+06 
.20562704+06 
.27880412+06 
.27252371+06 
.26586755+06 
,25929568406 
,25200108+06 
.24603352+06 
.23949273+06 
.23206049+06 
.22635619+06 
. 2190205G+06 
.21323262*06 
.20659753*06 
.20022302+06 
. 19376217+06 
. 1071 6679*06 
. 10043773*06 
. 17377069*06 
. 16730218*06 
. 16065391 + 06 
. 1541 7348 + 06 
. 14790715*06 
.1411 3922+06 
. 1 345 1527+06 
. 12C207C3+06 
. 121 221 39*06 
. 1 1499924^0G 
. 10036202*06 
. 101 84533+05 
. 95242335+Ob 
.887 1 4003-^05 
.02057295+05 
.75490973*05 
.6B6S9793+05 
.65629210+05 
.62269706+05 
.59074073+05 
.55636322*05 
. 52509586+05 
,49224850+05 
.45890337*05 
.42672789+05 
. 39401906+05 
.36135761+05 
.32810819*05 
. 2956 4 866*05 
. 2629C1 48*05 
.22996521*05 
. 19096257*05 
. 16358930*05 
. 13095232 + 05 
. 9640 1593*0 4 
ii-j 4^*n a 

.32796333+04 

.22095906+04 


pressure, PSF 

5 33281 17*04 
62662069*04 
74550037*04 
899161 27*04 
, 1 1628991-03 
, 1 449992 7*03 
. 1 8630602*03 
.2 4555865*03 
.3217^869-03 
.44472125-03 
.64102716-03 
.89135770*03 
. 1 2471247-02 
. 1 8215383-02 
.25360267*02 
.36804175-02 
.52409712*02 
.72934476*02 
. 1 0301143-01 
. 1 4270612*01 
.20043662-01 
.27814818-01 
.38450105*01 
.52700006*01 
.7 1JV3(. 07*01 
.9 7i725‘^>6*01 
. 1 3060263+00 
. 1 73529J1 +00 
.2331793 1+00 
.30924516+00 
.4 052i*’56«00 
.5 2832050*00 
.686137 1G *00 
.89043690*60 
. 1 1578637 + 01 
. 1 4070722*01 
. 1 9204148*01 
. 2 45+>1 3 1 5*01 
.5 1 159781*01 
. 40576V62+01 
,5274024C*0: 
.67970527*01 
.90453405*01 
. 1 1 062543*02 
. 1 5563135+02 
.2C052572+C2 
.27837510*02 
,3705001 2+02 
.51840077+02 
.70902S73-»C2 
.97416029+02 
. 1 14 302 26 + 03 
. 1 3404404+03 
. 1 5736265+03 
. 1 8441088*03 
. 2 1712500 + 03 
. 2 553‘*960 + 03 
. 3C0984 m«*>*03 
. 3524328G*03 

, 4 1 347454 + 03 

.48438043+03 
.56589875+03 
.6 56745‘‘5 + 03 
.75881775+03 
.8 7355456 + 03 
. 1 COr'C55*C4 
. 1 1^59707*04 
. 1 3027514*04 
. 1 4755640+04 
^ 1 fi*‘7f»2l 5 + 04 
. 1 801 1 144*04 
. 1 8507994+04 


density 

SLUCS/FT**3 

.40615683-1 0 
.51532454*10 
.66332719-1 0 
.B6G393B1 * 1 0 
. 12199375-09 
. 16465228-09 
,22703018-09 
.32100145-09 
.45373947-09 
.€5856908-09 
. 10056372-00 
. 14458849-00 
.20644166-08 
.30055946-00 
.42953829-00 
.62370153*08 
.80393691 *08 
. 12153754-07 
. i7or,.aujC-o7 
.23284728*07 
.3233 7740*07 
.44204610-07 
, 5991 0273-07 
.80292-05-07 
. 10640*.. 55-06 
. l4ia5U5-0G 
. 1 HGG97 64 - 0 6 
.24283215-06 
. 31922434-06 
.41438679-06 
.5325 1 439-06 
.6791 80--7-06 
.0601 5-M9-0G 
.10958337-05 
. 1397 )09G-05 
. 1777.3384-05 
.22950i'91 -05 
,29509240-05 
.3?770'>94-05 
.?COG‘..‘8"G-05 
.6055-1' 92-05 
,07494232-05 
. 1 lO7 6t:05-O4 
. 15509761 *04 
.21171399-04 
. 2859 1 752 - r»4 
.39200141 -04 
.54479ob2-04 
. 76004 101 -04 
. l05773:’C-03 
. 147C2S06-02 
.17307192-03 
.20425720-03 
.2391 H002-03 
.280781 13-03 
. 334541 16-03 
.39177590-03 
.45968428-03 
.5357HC+'9*03 
.62591679*03 
.7140-1432-03 
.81270104-03 
. 9174‘.f 01 - 03 
. 10205765*02 
. 1 1453744-02 
. 12742153-02 
. 1 a 1 uaoDO- O 2 
. 1572'‘?C6*0 2 
. 1730 7 369-02 
. 1932 It 64-02 
.21503708*02 
.22330733-02 


temperature 

OLG RANKINE 

.60597837+03 
.64827484+03 
.6027741 5+03 
.56000337+03 
.5179391 3+03 
.48140059+03 
.44974556+03 
.42221904*03 
. 39473502+03 
.376C61 76+03 
.35951500+03 
.34956802+03 
.3*1494904 + 03 
.33977265+03 
.341 13279+03 
.3-»:43058 + 03 
.3 1509737 + 03 
.3-193CO8G + 03 
. 31*404 »7 8+03 
.357o3‘'8G + 03 
.31-191272 + 03 
, 367 »265 6 + 03 
. 37443107+03 
.38243455+03 
. 3 •O‘.-6504*O3 
. 3 i-i 7.704 8 * 03 
. 40 : 1 1227+03 
.41587320+03 
. 4 25L'6;3 3 1 03 
.434451.10*03 
. 44 -44039+03 
.45337857*03 
. 49-15028 8*03 
. 4758 191 0*03 
.4-!23'*C62 + 03 
.41*7*59 0*03 
. 48784996+03 
.4 <413932*03 

, 4ii'.-5j?3 3*03 
. 4 / 2 1 2 7 5 r03 
.4«-1-9.25'/*03 
.45r-*6- 09 * C3 
.4 J3V7VI 2+03 
. 4 6 0775 9*03 
.4262^'000*03 
.420629^-2*03 
. 41 >.530 1+03 
.4)4692 2 7*03 
. 3 jC9-i{-5 4 *03 
. ’’••C oC*7 2 7 + 03 
. 395C4245 + C3 
. 31K71990+03 
. 38: 9-16 01 . ♦03 
.3832818 /+03 
, :i:i25“80 1 *03 
.37019546*03 
.37'9'.:*59 4»03 
. 3lM4842f'*03 
.3931 /52»03 

. 3949024 7 ♦<■'3 
. 3 ••I' » O'J 

. 4 ■ 65'' 1,7 *03 
.41 7:-13'*4*(V3 
. 4 3061 ‘*9 7 + 03 
. 44455854*03 
.45833^5 7*03 
. a /0-.7( c 1 • 03 
. 48249676*03 
.434 1 1 I 94*03 
. 50264m75#03 
.5.i749/86*U3 
.5089291 1 *03 


OV.'O/NAl. PA^E jS 

cr rooa quality 
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table 5.0W.- APRIL 


NO or ALTITUDE ABOVE 

ATV.OSPHERIC I960 FISCHER 
elements ELLIPSOID. ft 


1 

.39736987*06 

7 

,39031040*06 

3 

. 30426937*06 

4 

.37774048*06 

5 

.37032273*06 

6 

.36305046+06 

7 

.35740391+06 

8 

.35098510+06 

9 

.34459723+06 

10 

.33024320*06 

11 

.33102035+06 

12 

,32476291+06 

13 

.31854983+06 

14 

,31 152610+OG 

15 

.30546304+06 

16 

.29865877+06 

17 

.29202714*06 

10 

.28562784*06 

19 

.27080412*06 

20 

.27252371+06 

21 

.26586755*06 

22 

.25929588*06 

23 

.25200100*06 

24 

".24603352*06 

25 

.23949223*06 

26 

.23286049+00 

27 

.22635619*06 

28 

.21992056*06 

29 

.2l3232f-2 + 06 

30 

. 20659753*06 

31 

.20022362*06 

32 

.19376217*06 

33 

. 10716679*06 

34 

. 10043773 + OQ 

35 

.17377009*06 

36 

. 16730216*06 

37 

. 16065391+06 

38 

.1541 7340*06 

39 

. 14790715*06 

40 

.1411 3922*06 ; 

41 

. 13 ,51527 + 06 • 

42 

. 12020703*06 

43 

. 12122139*06 

44 

. 1 1499924 + 06 

45 

. 1O0362o2 + O6 

46 

. 10104533*06 

47 

,95242335+C 5 

48 

.6071 4603*05 

49 

.82057295*05 

50 

. 75490973*05 

51 

,66899793*05 

52 

.65629219+05 

53 

.62209766+05 

54 

.590740:3*05 

55 

.55036322*05 

56 

.52509580*05 

57 

.492^*1050*0 5 

58 

,45890337*05 

59 

.42672709*05 

CO 

.394Q19C6+05 

61 

.36135701*05 

62 

.3281 0819*05 

63 

.29504066*05 

64 

.26290140+05 

65 

.22990521*05 

66 

. 19696257*65 

67 

. 16358936 + 05 

68 

. 13095232*05 

65 

.90401593+04 

70 

.05500745+04 

'71 

. j* V 

72 

.22095908*04 


GLOBAL reference ATWOSPHt^^E DEVIATIONS FROM 
1962 STANDARD AIN.OSPHERE 

PRESSURE density TEMPERATURE 

DEVIATIONS FROM DEVIATIONS FROM DEVIATIONS FROM 
1902 standard. 1962 STANDARD, 1962 STANDARD. 
PERCENT PERCENT PERCENT 


1 1011280*02 
,90720902*01 - 

.76^06720*01 
,59G6-j270*01 
.691U626S*0: 
.5612912*^*01 • 

.56635098*01 
.77GCU6A2*01 
.80037092*01 
. 1 322123'1 + 02 
. 1 7^49037*02 
,20009770*02 
.24500751+02 
.27220191-*02 
.20871630*02 
.29376913*02 
J7 7392409*02 
f2 3C0/954*02 
1 9015430*02 
1 5905442*02 
1 2000960*02 
7609351 7*01 
3752140G*01 
1 1720473*01 
t 1145423*01 
20 o77560*01 
2670402 1+01 
,30000430*01 
.2 55(.'H01 4 401 
.2 1672247*01 
. 1 0927132*01 
.40032009*00 
. 2 4U01 209*00 
.3 6544900*00 
.4 701931 9*00 
,9704701 1 *00 
. 1 3734327*01 
. 1 4092952*01 
.1 11121 30*01 
.94302172*00 
.55639450*00 
.24202575*01 
. 7 5458638*00 
.20960447*01 
. 2 4760540*01 
.35054395+01 
.370801 55*01 
,29331096+01 
.24675285+01 
. 1 93:6630+01 
.1 35CGncO*01 
.96310730*00 
.6 34567 1 5*00 
.3 1527729*00 
.69252 ;C3*01 
.49448027*00 
. ! 02327 1 5*01 
. 1 4983385*01 
. 1 fe(:‘.C2 10*01 
. 2 2063587*01 
. 2 J''’5OU47*01 
.22577149*01 
,22042937*01 
1 .2 1039291*01 

i . 1 P95355 1 +01 
! . 1 o4 37f)4n<01 
i 13327553*01 

. 1 04 752 35*01 

j . 74531254*00 

'.42272757*00 
1 '' S *0O 

';.*I 9977476*00 


.7751 0052*00 
.19530317*01 
.17490175*01 
. 15644951*01 
.20837721 *00 
.78692223*01 
.21194105*01 
.71651739*01 
. 1 1UG4795+02 
. 17143378*02 
.22350002*02 
.25707094*02 
.20501 100*02 
.30184016*02 
.201 1 32:'7*02 
.2446*3032*02 
.19708546*02 
. 1504 1 781*02 
. 10137059*02 
.50280742*0 1 
.92079065*00 

• .24931 707+0 1 

• .39338297*01 
- .4662 4 746*0 1 

• .5209 6022*0 1 
. ,4049 0094+01 

• .3870305440 1 

• .30754201+01 

-.13590507*01 . 

. 141 39364*00 
.18936700*01 
.19087076*0 1 
. 10605646*01 
.6808 1 368*00 
.99286914+00 
.92039160*00 
. 13322585*0 1 
. 17183021*0 1 
. 1236C431 +00 

- .46068830*00 

• .76190290*0 0 

- . 14235375*0 1 
•..26037123*0 1 

• ,43074952*0 1 

• .5291 9394*01 

• .60032840*01 

• .53489035*0 1 

• .35665769*01 

• .20007139*0 1 

• ,716<*9768*00 
.84075951 *0 1 
.37836705*00 
.90086329*00 
. 14 19 8998*0 1 
.19890072*0 1 
. 3G4G 1 737*0 1 
.3731 3423*01 
. 376 3 0246*0 1 
. 3G7n‘^7C9*0 1 
. 3565“? 17*01 
. * 1 39 0648*0 1 
. 12950731*0 1 
. 13708334 + 0 1 
.77649520*00 
. 15643301 *00 

• .48334390*00 
- ,08702803*00 
-.1151 05yi *0 t 
-.14010932*01 
- .10807238*01 
1031 3 656* 0 O 
.5073G4£4*C0 


..;3P6CC34*01 
. 54581040*01 
.35700778*01 
. 19050043*01 
.13055925*01 
.72546817*00 

• .91033269*00 
.35277203*01 

• .63669314*01 
■ .66104059*01 
► .68203094*01 

• .62407475*01 

-.49651902*01 - 

• .3382194 1 *01 

• . 1 Of 93290*00 
.35523461*01 
.61202960*01 
.74394528*01 
.C87990G 1 *01 
.99855050*01 
. 1 129954 5*02 
. 10c -001 8*02 
.815440)2*01 
.61 34.: j4i; + 0t 
.43350963*01 
.26149590*01 
. 1 1 3294 1 2 *01 

- . 12! 12043*00 

- . 1 3.02658*01 

- .2376 365 5 » 01 

- .2 M5G5G2 + 01 

- .2.1292333*01 
- . 13422315*01 
- .46612580*00 

- .5 .tt90.‘''6 5*00 
.18232663*00 
. 1385746 8 *00 

- . 25.«C0257*00 
.9720024 :*00 
.1391 I9o7*01 
. 1 2U‘^'61 9 2*01 
. 1 4402000*01 
. 1916219 0*01 
. 23687508*01 
.268047?7*01 
.2G9“'07oc.+ 01 
. 1 G»»67599* 01 
.61027104*00 

- .49319367'-00 
- . 1 1716250*01 
• . 1 4:09448*01 
• . 13^6231 '1.01 
• . 1 54471 7 1*01 

- . 17150:450*61 
• . 1095526 1*01 
- . 3019343 1*01 
• . 25032097*01 
-.21 ?rOl 20*01 
- . 17443586*01 
• . 12994651*01 

. 1249'. 846*01 
.9-19 1234 8 + 00 
.01140274,; + 00 
. 1314441 2-01 
. 17467034*01 
.212* *01 
. 2235 : 491 *01 

.227l6'’e,l + 0» 
.21747490*01 
, 15 : 66688*01 
. 102012 1 4+CO 
- . 30GG576G*U0 


A2 
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TABU 6.0-1,- SE7JtHCE OF tVtHTO FO* STi-1 (CTCLt 3) 
(l) Fre-de-o^tfll Mntj»er to tnir/ juttfjntc Irlt^tlf. 
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TABLE 6.1-1.- STS-1 LAUDING OPPORTUNITIES AT EAFB 
Crossrange 5. 700 n. mi. 


78 FM 51 :V 


Crossrange, 
n. mi.^ 


129 N 
248 S 
317 S 
66 S 
459 N 
515 N 
30 S 
308 S 
266 S 
86 N 
687 M 
305 N 
158 S 
330 S 
179 S 
266 N 
119 N 
252 S 
315 S 
58 S 
472 N 


GET 

deorbit, 
hr : min 


2:17 
■ 3:52 
5:27 
7:02 
8:37 
24:46 
26:26 
27:55 
29:30 
31:05 
32:40 
48:48 
50:23 
51:58 
53:33 
55:07 
72:51 
74:25 
76:00 
77:35 
79: 10 


GET 'entry 
interface, 
hr :min 


2:47 
- 4:22- 
5:57 
7:32 
9:07 
25:16 
26:50 
28:25 
30:00 
31:35 
33:10 
49:18 
■50:53 
5 '^: 28 
:4:03 
55::.7 
73:21 
74:55 
76:30 
78:05 
79:40 


GET 

landing, 
hr :min^ 

Time since 
sunrise, 
hrimin^ 

3:17 

1:18 

-M:52 

-- 2:52 - 

6:27 

4:27 

8:02 

6:02 

9:37 

7:37 

25:46 

-0:14 

27:20 

1:20 

28:55 

2:55 

30:30 

4:30 

32:05 

6:05 

33:40 

7:39 

49:48 

- 0:12 

51:23 

1:23 

52:58 

2:58 

54:33 

4:33 

56:07 

6:08 

73:51 

-0:09 

75:25 

1:26 

77:00 

3:01 

78:35 

4:36 

80:10 

6:10 


aiJOTE- "N" means Orbiter must fly north of grouncltrack to reach landing 

site and "S" means Orbiter must fly south of groundtrack to reach 
landing site. 

^HOTE: Touchdown assumed to occur 1 hour after deorbit. 

(-) s Before sunrise 
(+) = After sunrise 


ORIGINAL RAGS IS 
OF POOR QUALITY 




78FM51 ;V 


TABLE 6.1-II.- 

DEORBIT AND ENTRY INTERFACE 

PARAMETERS 


Parameter 

2 0!lS 

1 OHS 

RCS 

Contigency 
1 OMS 

Dcorbit 

. 




GMT of ignition, 

day: hr: min: sec 

. . I 

93:17:01:04 

93:17:01:04 

93:17:01:04 

93:16:58:36 

1 

GET Of ignition, 

Im vCsin* soo 

1 

53:31:04 

53:31 :C4 

53:31:04 

53:23:36 

Vehicle weight at 
ignition, lb 

197 961.0 

197 961.0 

197 961.0 

197 961.0 

Propellant, lb ...... 

5672.0 

5672.0 

6134.0 

4229.0 

Av total, including c.g. 
control, fps 

292.9 

292.9 

270.0 

217.6 

Av min for in-plane 
solutions, fps ...... 

282.0 

273.2 

270.0 

217.6 

Wasting angle, deg .... 

15.9 

21.4 

0 

0 

Bum time, min: sec .... 

2:28 

4:56 

7:32 

3:41 

Coast-to-entry interface 
from burn cutoff, min:sec. 

25:42- 

23:15 

20:36 

25:44 

Entry interface 





Longitudinal c.g., in . . 

1098.6 
(66. 7» 

1098.6 
(66. 7J) 

1099.6 

(66.7850 

— 

V(eight, lb 

191 902 

191 902 

191 827 

— 

Hq (burnout), n. mi. . . . 

150.7 

149.9 

149.5 

149.6 

Hp (burnout), n. ml. . . . 

1.8 

1.5 

1.3 

27.9 

Range-to-runway threshold, 
EAFB, n. mi . . . 

4358.0 

4358.0 

4358.0 

4603.0 

Crossrange to EAFB, n. mi. 

196.0 

196.0 

196.0 

197.0 

Inertial velocity, fps , . 

25 752.2 

25 750.0 

25 749.0 

25 796.5 
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TABLE 6.1-II.- Concluded 


Parameter 


/ Contigency 

/ 2 OMS 1 OMS RCS 1 QMS 


Inertial flightpath angle, 
deg j -1.206 

Thrust vector roll, deg. •/ 180 

Ignition attitude, deg 

Pitch] LVLH ....... L 171 

Roll /. 357 



-1.203 

- 1.202 

-0.911 

180 - 

180 

180 


175 

173 

191 

326 

0 

348 

358 

0 

0 

184 

181 

209 

3'<3 

17 

4 

0 

2 

354 

185 

183 

210 

326 

0 

348 

358 

0 

0 


I 

! 


\ 



TABLE 6.1-III.- MANEUVER PAD FOR NOMINAL EOM 



2 7 T I G 


3 1 Cl 

3 2 C 2 (■ 

3 3 H T 0 c 

3 4 0 T 1 


3 5 P R P L T (J 







TABLE 6.1-IV 


pa PAp_ 
ntORBIT 


BURN ATT 


y ' 3 ! 




AVTOT 


ENTRV/l.ANDJNr, 

'INDERBURN PREBANK DIRECTION (3-10) 


12:92 


-y_j. 


EI-5 INRTL ATT (3-10) 


j GWM AOS (3-1 i) 
j GWM LOS (A- 2) 


j ALTM SET (?-?0 POP) 

I D-4 (A-3) P 

j VREL 1ST REVERSAL (A-0) 
j L j ilAND TURN 
WINDS: I n_| K 

(4-12) I 1 


1 i 0 


R 0 ‘ 

i. 


^L®xU. 

RWY i 


SUREACr 


rTTHARf-Sr 


GO 




TADLE 6.1-V.- DEORBIT MANEUVER DISPLAYS 


3011/ 

/ DEORB HNVR COAST 1 000/09:53:20 ^ 

\ 3021/ 

/ DEORB t?iVR EXEC 1 000/09:59:46 > 

CK 

1 


000/00:06:40 

GMBL CK 1 1 


000/00:00:14 

L 

R 

TRIM L 

R 

L 

R 

TRIM L 

R 



P 


P 12 

.1 

P 


P 12 

.1 



Y 


Y 13 -6. 

14 6.5 

Y 


Y 13 -6.5 

14 6.5 



SEL 




SEL 


1 




PRI 2^ 

5* 

ENG SEL 

OHS 

PRI 2* 

5* 

ENG SEL 

OHS 



SEC 3 

6 

OMS BOTH 

15* PURGE ENA 19* 

SEC 3 

6 

OMS BOTH 

15* PURGE ENA 

19* 

OFF 4 

7 

L 

16 

OFF 4 

7 

L 

16 



BURN ATT 

8 R357 

R 

17 SURF DRIVE 

BIJPJI ATT 8 R357 

R 1 

i 

17 SURF DRIVE 



9 P180 

RCS +X ACC 

18 ON 22 


9 P180 

RCS +X ACC 

18 

ON 

22 


10 Y344 

21 WT 197961 OFF 23* 


10 Y344 

21 WT 197961 

OFF 

23* 

HA 

HP 


F RCS ARM 24 

HA 

HP 

1 

F RCS 

ARM 

24 

TGT 151 

2 


OUJ-IP 25 

TGT 151 

2 

j 


WVP 

25 

CUR 150 

148 

TARGET 

OFF 26* 

CUR 150 

148 

TARGET i 


OFF 

26* 

TFF 25 

:42 

27 TIG 000/10:00:00.0 

TFF 25:42 , 

27 TIG 000/10:00:00.0 



REI 4327 

31 Cl 

15310 36 DVX 

REI 4327 

31 Cl ; 

15310 36 

DVX 



EXEC 

32 C2 

-.6157 37 DVY 


EXEC 

32 C2 i 

-.6157 37 

DVY 


DVTOT 

292.9 

33 HT 

65.832 38 DVZ 

DVTOT 

292.9 

33 HT 1 

65.832 33 

DVZ 


TGO 

2:23 

34 0T 

113.206 

TGO 

2:28 

34 0T 1113.206 



VGO X 

276.16 

35 PRPLT 

5672 

VGO X 

276.16 

35 PRPLT j 

5672 



Y 

8.43 



Y 

8.43 

1 




Z 

97.36 

LOAD 39 

ST CRT TMR 40 

Z 

97.36 

LOAD 39 1 

ST 

CRT TMR 40 







i 





LOAD COMt'WHO 


GUIDANCE INITIATE 


// 


DEORB mVR EXEC 


1 000/10:00:00 
000 / 00 : 00:00 


3021/ / 

GM3L CK 1 


L 

R 

P .1 

.1 

Y -6.6 
SEL 

6.5 

PRI 2* 

S* 

SEC 3 

6 

OFF 4 

7 

BURN ATT 8 R357 
9 PIBO 
10 Y344 

HA 

HP 

TGT 151 

2 

CUR 150 

K8 

TFF 25 

:42 

REI 4327 

EXE 

DVTOT 

292.9 

TOO 

2:28 

VGO X 

276.75 

Y 

3.60 

Z 

95.66 


TRIM L R 

P 12 .1 

Y 13 -6.5 14 6.5 


ENG SEE 

OHS BOTH 15* 
L 16 
R 17 
RCS +X ACC 18 
21 vn’ 197961 


TARGET 


OHS 

PURGE ENA 19* 

SURF DRIVE 

OH 22 
OFF 23* 
F RCS ARM 24 
DUMP 25 
OFF 26* 


27 

TIG 

000/10:00:00 

.0 


31 

Cl 

15310 

36 

DVX 

32 

C2 

-.6157 

37 

DVY 

33 

HI 

65.332 

38 

DVZ 

34 

ei 

113.206 



35 

PRPLT 5672 




LOAD 39 


ST CRT THR 40 




OHS IGNITION 




Continued 


3021/ / DEORB_K;i,VJL£XEC- 1 000/10:02:28 


Gf'ai etc 

1 


000/00:02: 28 

L 

R 

TRIM L 

R 


P .4 

-.2 

P 12 .1 



Y -6.0 

6.9 

Y 13 -6.5 14 

6.5 


SEL 





PRI 2* 

5* 

ENG SEL 

OHS 


SEC 3 

6 

OMS BOTH 15* 

PURGE ENA 

19* 

OFF 4 

7 

L 16 



BURN ATT 

8 R357 

R 17 

SURF DRIVE 



9 P180 

RCS +X ACC 18 

ON 

22 


10 Y344 

21 WT 197961 

OFF 

23^ 

HA 

HP 


F RCS ARM 

24 

TGT 151 

2 


OUK- 

25 

CUR 151 

4 

TARGET 

OFF 

26"^ 


TFF 25:42 


27 TIG 000/10 :00:00.0 


REI 

4327 

31 Cl 

15310 

36 

DVX 


EXEC 

32 C2 

-.6157 

37 

DVY 

DVTOT 

^ 2.6 

33 HT 

65.832 

38 

DVZ 

TGO 

0:00 

34 OT 

11^206 



VGO X 

2.54 

35 PRPLT 

5672 



Y 

.04 





Z 

.73 

LOAD 39 


ST 

CRT 


.y 


OMS CUTOFF 



AFTER TAILOFF 


PRO TO F1H303 




78FM51:V 


TABLE 6.1-VI.- NOMINAL END-OF-HISSION REFSHATS 


REFSMAT FOR STABLE MEMBER #1 

-.74224394+00 

-.26936383+00 

.61360984+00 

-.66760481-01 

-.88138033+00 

-.46766616+00 

.66679603+00 

-.38808727+00 

.63621639+00 


REFSMAT FOR STABLE MEMBER if2 

.27283688+00 

.35604039+00 

.89375345+00 

.94832034+00 

-.25597617+00 

-.18752255+00 

.16201399+00 

.89872766+00 

-.40748008+00 


REFSMAT FOR STABLE MEMBER 


-.54381812+00 

.83134827+00 

.11455071+00 

. 13166533+00 

.21933172+00 

-.96672529+00 

-.82881001+00 

-.51064040+00 

-.22873631+00 
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TABLE 6.1-VII.- NOMINAL EKDrOF-MISSlON RaMATS AND RELQUATS 


REFERENCE RELMAT (M50 to ADI) 

-.29909217+00 

-.95376793+00 

-.29505944-01 

.62551605+00 

-.17261702+00 

-.76087648+00 

.72060636+00 

-.24602864+00 

.64822555+00 


INRTL RELMAT (M50 to ADI) 

- ■ ■ - 

-.'<4939‘'56-J0 

-.86814561+00 

.21064281+00 

.47763892+00 

-.43276111+00 

-.76457757+00 

.75492268+00 

-.24298351+00 . 

.60913932+00 

REFERENCE RELQUAT 

(H50 to ADI) 


(ADI to M50) 

.54233669+00 


.54233669 

.23732852+00 


-.23732852 

-.34577797+00 

• 

.34577797 

.72799978+00 


-.72799973 

INRTL RELQUAT 

(M50 to ADI) 


(ADI to M50) 

.42631756+00 


.42631756 

.30587180+00 


-.30587180 

-.31917516+00 


.31917516 

.7891913t)+00 


-.78919136 
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TABLE 6.2-1.- STS-1 DEORBIT-rriEOUGH-LAKDIKG TRAJECTORY PARAMETERS 


Parameter 


Deorbit 


2 OMS 

1 QMS . / . . / . . 

+X-RCS 

Center of gravity at entry , interface 
Longitudinal, percent 

Lateral, in 

Vertical, in .... . 


Entry 


Design 

value 


Minimum coast time prior to entry interface, min 


15 

15 

15 

^ 66. 70 
^ 0.00 
^375 + 3 


Actual 

value 


26 

23 

21 

66.70 

0.00 

373.5 


Maximum normal load factor!, g . . « 
Maximum dynamic pressure, psf 

i 

Mach >5 1 . . . . 

liach <5 

Maximum hinge moments, in-lb x 10^ 

Left Inboard eleven 

Right Inboard eleven 

Left Outboard eleven ...... 

Right Outboard eleven . j. . . . 

i 

Body flap i. . . . 


^2.0 

1.63 

^300 

190 

a342 

218 

3+0.93 

-0.397 

3+0.93 

-0.396 

a+0.43 

-0.179 

3+0. J<3 

-0.188 

3-1. I| 

-0.507 


^Denotes hardware/systems constraint. 


56 



78FM51:V 


TABLE 6.2-1.- Continued 

Design Actual 

Parameter value value 


Entry (concluded) 

Maximum hinge moments, in-lb x 10^ (concluded) 

Speedbrake • ^+2.5 0.535 

Maximum heating ra^e, Btu/ft^/sec — 61.4 

^ Heat load, Btu/ft^ — 53 731 

Target (runway threshold) 

Longitude, deg W 117*820 

Geodetic latitude, deg N 34.966 

Height above Fischer ellipsoid, ft '. 2086.0 

True heading, deg 244.41 

TAEM 

Maximum hinge moments, in-lb x 10^ 

Left inboard elevon ^+0.78 -0.257 

Right inboard elevon -0.298 

Left outboard elevon ^+0.35 -0.156 

Right outboard elevon ^+0.35 -0.175 

Body flap ^-0.74 -0.275 

Speedbrake ^2.1 0.839 

Maximum normal load factor, g . ^2.0 1.38 


^Denotes hardware/systeras constraint. 
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TABLE 6.2-1.- Continued 



Design 

Actual 

Parameter 

value 

value 


i TAEM (concluded) 

\ : 


Maximum dynamic pressure, psf 



1 • 

Mach! >0.9 

. a, 6250-220 

209 

Hach|< 0,9 

S3‘«0 

26Y 

j Approach and landing 

1 

Maximum normal load factor, g 

^2.0 

1.33 

Maximum dynamic pressure, psf 

Maximum hinge moments, in-lb x 10^ 

^3‘»0 

278 

Left inboard eleven 

a+ 0.955 

0.169 

Right inboard eleven 

a+ 0.955 

0.167 


a+0.»l6 

0.0*12 

Rigl'it outboard eleven . • . 

, ^+0.46 

0.041 



0.276 


a+ 2.5 

0.803 



5.1 

Speedbrake deflection at 5000 ft, deg 

55-60 

64.8 

Preflare velocity, KEAS . • . 

281 

282 

Normal acceleration durli.g 

pre flare maneuver, g . 

1.3 , 

1.33 


^Denotes hardware/systema constraint. 
^See figure 6.3-2. 
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Parameter 


Design 

value 


Actual 

value 


Approach and landing (concluded) 


Final flare altitude, ft (c.g.)/ 


50-60 


Conditions at ciain gear touchuovTi 


Groundspeed, knots 


Velocity, KEAS . 


Range from threshold, ft 


Descent rate, fps 


Angle of attack, deg 


Energy reserve, sec 






) 


TABLE 6.2-n.- 0R3ITER 


Single nlssicn terrp lirait, 


;nt:rol 
' 0 i n t 

Control point 
location 

Material liiait 

Equiv sisp oodel 

\ 

Sose 

2800 

2550 

2 

Body flap 

2B00 

2600 

3 

Wir^ leading e 

dge 2S00 

2950 

' - 

”levon 

2600 

2600 

. - 

Forward cJ^ine 

2700 

2700 




180 

63 

— 

! 

191 

2759 

24? 

146 

0 

1 

33 : 

1 

289 

2311 

272 

92 

— 


207 

2663 

135 

. Vj 

4 . 

34 

158 

2442 

187 

■ 58 

. 

** ! 

. 196 

2504 


j 

i 

i, 



3 



TABLE 6. 2- I I I.- STS-1 CYCLE 3 THERMAL PROTECTION SYSTEM (TPS) SUMMARY 


3ANEI 

PANEL 

AREA 

(FT)^ 

HAXI.Ht'' 

heatind 
RATE • 

3TU/IFTI2/SEC 

HAXIVU^^ 

SURFACE 

te.^^fekature 

CEG F 

1 

2^. 3D 

22. C7 

2257.62 

2 

362.30 

ll.fC 

165A.C3 

3 

1 13. jO 

0.77 

1756.57 

A 

4^.6. 00 

9.C2 

1713.10 

5 

55Q. :o 

6.53 

1 5A8 . lb 

b 

7 

hC-^. :o 
15?.:: 

A.7E 

ll. 

139A.03 

133C.^2 

3 

^3*^. 33 

13.1"- 

1975.17 

9 

10 

^12. 3J 
t^l.DD 

10.53 
21. C3 

1317.79 

2226.35 

1 1 

ItS.OD 

20. CQ 

219A.IS 

1? 

? ^ 

IC.97 

1319. ?9 

13 

275.00 

2.53 

U7S.95 

I'V 

A7^. 30 

?.C2 

103A .33 


1 r' 3 1 . : : 

. 21 

372.67 

1- 

7^4. : 0 

. n 

253.07 

1 7 

n . : 0 

• A 5 

:>3r.?7 


^ 31. :o 

.07 

52C. 35 

1 ^ 

15*^. OC 

7.33 

ib03. or 

? 0 

6 7^.3) 

1.7 3 

97^.9 3 

? 1 

2--^. :o 

1. ll 

327. ?l 

? ? 

^10.7) 

.76 

7)5. ^2 

: 3 

1 M 7. : : 


5 A 5 . 5 ^ 

“) ^ 

? 7 r . 3 

. 5*i 

56 3 . A 5 

3 ^ 

32. } ^ 

3^. 7A 

2 56 1.7 A 


SURFACE 
INSULAT ION 
TYPE 

total- 
heat LOAD 
8TU/tFTJ2 

structural 

TEHPEPATURE 
.MARGlNfDEG F 

RCC 

19329.16 


FRSl 

10X77.72 

25. C5 

FRSI 

8562.10 

17. C3 

FRSI 

7902.21 

lA.Al 

FRSI 

5292.93 

15.72 

FRSI 

RCC 

AA5C.7X 

10672.24 

IA.52 

♦ 

HP SI 

13X27.39 

22. 5A 

FRSl 

X0206.76 

21.6b 

FRSI 

89X5.16 

--IA.27 

FRSl 

9XX5.07 

10.50 

r-RSl 

4756.06 

A .CC 

hRSI 

2562.36 

30. 6C 

LRSl 

X794.30 

25. e2 

LRS I 

X9C.75 

t ^ ♦ 

LRS! 

72. 3X 


LRSl 1 

234. 2X 


LRSl 

267.46 


hRSI 

4434.55 

68. A9 

LRSl 

1635.07 

28.23 

LRSl 

690.99 

32. 6A 

LRSl 

662.73 

2A.3A 

LRSl * 

364.10 


LRSl ■ 

390.00 

2A.EA 

hRSI j 

X4X05.19 

9.3C 
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TABLE 0.2-IV.- SIH^WARY OF CYCLE-3 ORBITEP SURFACE TEMPERATURE LIMITS 
AND K.\RGINS BASED ON MCSTE CARLO ANALYSIS 


Control 

point 

location 

’!tP 0 l (velocity 

i nt I'ps)^ 


Maxicura TPS tcnperatures, 


i 





Dispersion, 30 



Mean 

Nominal 

Mean 

Traj 

Surf, do fl. 
Bias Random 

Aero j 

heating | 

j 

Combined 

I- 

♦ 30 
diapers 




Simp- 

lified 

model 

limit, 


Kargin, 

Of 


Nose 
(22 800) 

252^ 

2515 

72 

” 

— 

180 

1 191 

2709 

2950 

241 

'Body 

flap 

( iA nnn i 

2103 

2132 

161 

0 

33 

247 

i 297 

j 


^ 2600 

171 

- 









^ 1 U \JU^ / 

Wing 
leading 
edge 
(21 600) 

2675 

2670 

54 

— 

— 

272 

1 

2955 

i 

2950 

. -5 

Eleven 
(18 OCO) 

2302 

2323 

44 

4 

34 

135 

150 

2473 

2600 

127 

Forward 

chine 

800) 

2^85 

21178 

70 

— 

“ 

187 

200 

2673 

2700 


Forward 

lowcjr 

325 

325 

10 

— 

- 

37 

' 38 

363 

350 

-13 


..ocity of caxisum dispersed temperature 
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TABLE 6.2-V.- ELEVON AND BODY FLAP SURFACE DEFLECTION ERRORS ' 




Deflection 

errors, deg 



f 



Eleven 

Body flap 


» 

Error source 

Bias 

Random 

Bias 

Random 


f 



Ycg (±0.5 IIJ) 

— 

+0,1)0 

— 



V , 

•/ V 

rf 

lianeuver capability 

+1.0 

— 

— 

— 


, f 

' f 

.V"' 

Asymmetric airframe thermal 
(orbital) manufacturing 

— 

+1,2 




H 

: X 

Bending under load 

N/A 

— 

N/A 

— 



Deadband 

+ 10 


.0 n 



V 

Aero variations 


(Varies along 
trajectory) 

> 

(Varies along 
tra jectcry) 


t 

» 

c 

Eleven position accuracy 
corrections 

+ , 16 

+ . 

-.32 

+.93 


j 

V" 

Sum bias errors 

+2,16 


+ 1 .68 



•/’ 

M. 

RSS random errors 


+ 1,34 


±•93 


/L 

^Sum bias errors 
without deadbana 

+ 1.16 


-.32° 



t! 
y . 

■A ♦ 

'1 

^Errors used in Monte Carlo 
analysis (table 6.2-IV) 







Bias 

c+,16 


0 




Random 


+ 1.34 


+ .93 




^Deadband modeled in simulation. 

^Only positive errors (down defections produce increased heating, 
subtracted from elevon bias as eleven sciiedui:^ is -1^ up). 
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TABLE 6.3-1.- EHTRY/TAEM INTERFACE COin)ITIOIIS 


par^eter 

get :SEC 

time from entry ENTERFACE.MIN:SEC . 

TAEM weight. lb 

relative velocity. fps 

relative flight path angle. DEO . • 

RELi^^TIVE heading from NOR'H.DEG . • 

longitude .DEG W ' 

geodetic latitude. deg north .... 

geocentric latitude. dec north . . . 

altitude of C.C. above FISCHER 
ellipsoid. FT 

altitude of c.g. above runway, ft 

MACH number 

angle of attack. deg 

dynamic pressure. psf 

DOwN^^NGE TO RUNWAY threshold. NM 
delta AZIMUTH TO HAC.CEG 


value 

54 : 24 : 17.64 

0:25:3.36 

191901 .6 
2494.9 
• 4.4470 
90.0537 
118.4817 
35.0765 
34.8958 

84393.4 
82531 .8 
2.55 
14.26 
208.7 
60.1 


• 14.03 



TAQLE 6.^-1* TAEM/ASI IMTERFACe CO^’^CITIONS 


PARAMETER VALUE 

GET ,HR;MM :SEC 54:29:27.24 

time from entry enterface.min:sec . 0:30:12,96 

relative velocity. FPS 573.6 

relative flight path angle. deg . . -19.9B09 

relative heading from north. dec . - • .115.1516 

LONGITUDE , deg W 117.V191 

'“GEODETIC latitude. DEG N . . “ V ' ~~ 35.0050 

geocentric LATITUDE. dec 34.B2'‘2 

ALTITUDE OF C.G. ABOVE FISCHER 

ELLIPSOI D.FT t 1920.0 

altitude of C.G. ABOVE RUNWAY, FT . Q024.6 

DOWNRAnGE To runway threshold. ft . •33371,7 
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TABLE 6.6-1.- C-5ANC AND S-BAND CCm:^UKICATICN SEQUENCE OF EVENTS 
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/ APPDIDIX A 

/ 

EOTRY INITIALIZATION LO'D FOR THE OttSOARD OOI-IPUTER 

The guidance constants for the entry, TAEM, and A4L phases are presented in 
tables A-I(a), A-I(b), ar.'^ * 1(c), respectively. 






TABLE A-I{a).- DEFIMITICM OF ENTRY GUIDANCE C0NSTANTS{G4.8) 
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L'AXJV'JV ALPHA CC-WAND INTERCEPT 

constant 

03 

.750COOCO+OI 
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CONTROL GUIDANCE USED TO DEFINE 
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U 


1 







i 


/ ' 

> 





TABLE A-I(a).- Continued. 

! 

i 



1/SIO • 
V37U 

sw 

SYMBOL 

CESCBIPTICN 

1 

' 1 MC 

j 

VALUE UNITS WISSION OEPENOENT 

CCKSTAM 

C-0^6C 

c 

C&LPCC4) 

alpcmd 

constant tepm rw ve 

1 ” 

. 16396000*02 

OcG 

M 

C047C 

c 

CALPOfSl 

alpcvo 

constant tesm in ve 

. 03 

.44760000*01 

DEC 

U 

CO40C 

c 

CAIP0(6J 

alpcmo 

constant team :n ve 

j 03 

j 

-.99339000*01 

DEG 

w 

C049C 

c 

CAIP0( 71 

alpcmd 

constant T£BU in ve 

1 03 

,40000000*02 

DEC 

M 

C479C 

c 

CAIPO(B) 

ALPCVD 

constant TCPk: IN VE 

-i-!L 

.40000000*02 

DEC 

U 

.C‘1QCC— 

C401C 

c 

CALP019I 
CALPOf 10) 

ALPCVO 

ALPCVO 

CONSTAr.T TEPM ;n ve 
constant TEPM in ve 

: 03 

40000000*02 DEG 
.40000000*02^ DEG 

M 

M 

0350C 

c 

CALPI ( \ ) 

ALPCVO 

BATE TEPM IN vE 

03 

1 

.34301930*02 

DEC-SEC/FT 


005 1C 

c 

CAIPI (2) 

alpcvd 

RATE TEPM IN VE 

03 

.34301930*02 

DEC*SEC/PT 

M 

CGS2C 

c 

CALPM3) 

ALPCVO 

RATE TERM IN vE 

j 03 

.88750020*02 

DEG-5EC/FT 

II 

CC53C 

c 

CALPI (41 

ALPCM3 

RATE term in ve 

i 03 

• .31431090*03 

DEC-SEC/FT 

If 

CC54C 

c 

CAlPMS) 

AlPOO 

PATE TtPM IN VE 

03 

.31875030*02 

DEG-SEC/FT 

M 

C055C 

c 

CALPKS) 

AlPO^D 

RATE TEPM Is wE 

; 03 

.60674360*02 

DECSEC/rr 

ts 

OOOSC 

c 

CALPK 7j 

ALPCVO 

RATE tepm In VE 

03 

.OODCOCOO 

DEG-SEC/FT 

If 

G4P2C 

c 

CALPI (BJ 

ALPCVO 

RATE tepm in ve 

03 

-OC-COCCO 

OCC-SEC/FT 

V 

C493C 

c 

CALPI (9) 

alpcvd 

pate team is VC 

j 03 

.OGDOOCOO 

OEC-SEC/FT 

u 

04r!4C 

c 

CALPI < 10) 

alPCvd 

RATE TtPV IN VE 

. » 03 

.coccocoo 

DEG-SEC/FT 

M 

C057C 

c 

CAlP2(l) 

alpcvd 

OJADPATIC TERM IN Vt 

03 

.CDDCCCDO 

OEGIS/FT )'*2 

U 

■ CO sac 

c 

CAIP3I2) 

alpcvd 

O-JADPATIC term in ve 

03 

.CD3D0C00 

0EG(S/FT J*'2 

M 

CC59C 

c 

CALP20) 

ALPCVD 

OUArPATiC TERM IN vE 

* 03 

-.76333910*05 

OEGlS/TT )**2 

M 

ccooc 

c 

CAlP2(4J 

AiPCVD 

O'vADBATIC term is v£ 

D3 

.25714560*05 

DEGIS/Ftj**2 

M 

OColC 

c 

CALP2(SJ 

alpcvd 

wUADPAIIC term is v£ 

03 

.occocooo 

0£C(S/FT>**2 

. M 

CGC2C 

c 

CAlP2(6) 

ALPCVD 

ojadpat ic term in VE 

03 

• .23749760*06 

01&(S/FT )**2 

M 

cce3c 

c 

CALP2(7) 

ALPCVD 

QUADRATIC term IN VE 

03 

-OOCCQOOO 

DCC(S/FT)**2 

M 

C4asc 

c 

CAIP2<6) 

alpcmo 

OUADPAT IC term in vC 

03 

.ocoooooo 

0EC(5/FT)**2 

N 



1 


) 


j 

TABLE A-I(a).- Continued. | 

i 


WSIO # 
V97u 


SYM301 

OtSCPIPTlC>4 

MC 

VALUE UNITS MISSION DEPENDENT 

CC-NSTANT 

C4G6C 

c 

CALP2(9) 

AtK«0 OUACSATIC TE»V !»f VE 

03 

.ooccoooo 

0ECIS/FTr^2 


O^OTC 

c 

CAIP2I »CJ 

ALPC^-'O QUAOaATIC TEPM In vE 

03 

. .cccocooo 

0ECIS/FTJ**2 

•t 

0C64C 

c 

CCD0T1 

CD VELCCITT CCtFflCIE^T 

03 

. . jocooco*on 

FT/S 

0 

006SC 

c 

crooTS 

CO VEICCITT CCEFFZCIEHT 

03 

.20QCOOC0404 

FT/S 

D 

0C66C 

c 

CD00»3 

CO VEICCITT coefficient 

03 

.tacoooco^oo 

hD 

0 

0067C 

c 

CD00T4 

CO alpha coeff iciest 

03 

.73300000*01 

NO 

0 

c-ccsc 

c 

CCOOTS 

CO alpha COEFflC-EST 

03 

•.OiCSOCOO-CD 

I/DEC 

0 

0069 C 

c 

CC00T6 

CD alpha COcFFICIENT 

03 

.6B3300'D0 03 

l/rEC-*2 

0 

0070C 

c 

COOOT7 

CO CCEFriciEsT 

03 

.90000000*04 

S/FT 

0 

007 TC 

c 

CuOOTS 

CO ccefficiest 

C3 

.13» 66000-02 

1/DEC* '-2 

u 

OC72C 

c 

CDoorg 

CD ccefficiest 

03 

-.eiC50C0O-O2 

t/DEG 

0 

C501C 

c 


CAIN CS POLL alAS 

03 

.40000000*01 

NO 

D 

00780 

c 

CT16( 1 ) 

Cl6 COEFFICIENT 

03 

.13540010-00 

S**2/FT 

0 

0C79C 

c 

cti6<2; 

CIG PO»EP COEFFICIENT 

03 

-. 10000000*00 

NO 

D 

0C80C 

c 

CT1S(3) 

CAIN OS CIS tflPCn TEPM 

03 

.60000000*02 

5-*4/FT**2 

0 

0083 C 

c 

CTt7M ) 

C17 ocefficient 

03 

.15370000*01 

5/FT 

D 

CC84C 

c 

CTl7t2> 

C17 PC^E» COEFFICIENT 

03 

• .59146000*00 

NO 

D 

C5C3C 

c 

Ci7¥P 

vultipliCaticn factop 0^ C17 rcp 
alpha MccuLinoN 

03 

1 

.75COOOOO*OD 

NO 

D 

ccai c 

c 

CT16UN 

MINJA’UM value of Cl 6 

03 

.25000000-01 

5**2/FT 

0 

C092C 

c 

CTT6KX 

fc'AFIMLPt value CF CIS 

03 

.35000000*00 

S**2/FT 

D 

C065C 

c 

CT17A'n 

UlSIVUV VALUE CF Cl 7 

03 

.25CC0C00-02 

5/FT 

0 

ocesc 

c 

CT17MX 

VAFIVUM VALLE CF C17 

03 

.I40C 0000-01 

S/FT 

0 

C503C 

c 

CT17M2 

VALLE OF CT17UN fCP ALPHA 

ucollation 

03 

.13300*500 -02 

S/FT 

0 


1 




TABLE A-I(a).- Continued 



i/T :o 9 

\ 97U 

$« 

SYVEOL 

DESCfilPlICN 


value 

ilTS MISSION DEP£! 

CONSTANT 

C1C9C 

C 

CTO 

CCNSTAf.T TEPV IN hEAOIHC ESPCi? 
CEASBA'.O 

03 

*. 13090000^00 

RAD 

D 

CHOC 

c 

CYI 

SLOPE OF HEADING ERRCa DEADBAND 
WRT Vt 

03 

.10908300-03 

RAC-S/FT 

0 

CTC6C 

C ■ 

C2» 

C20 constant vAL'wE 

03 

.COOOOCOO-01 

l/CEC 

M 

C!i07C 

c 

C22 

C20 CONSTANT V.HUE LINEAR TERM 

03 

•.1O0C0:OD‘O2 

1/C EG 

U 

CSOQC 

c 

C23 

C20 LINEAR TERV 

03 

.«2SOCCOO-05 

S/Fl-DEG 

u 

C*j09C 

c 

C24 

C20 constant VAlUc 

C3 

. IO0COCOO-O1 

t/DEG 

(1 

C5IOC 

c 

C2S 

C20 constant value in linear terv 

03 

. icuooDon-01 

l/CEG 

H 

C51 IC 

c 

C2G 

C20 LINEAR value 

03 

.CONOU*000 

S/FT-DcG 

A* 

C5I2C 

c 

C27 

C20 CONSTANT value 

03 

.COCOOODO 

1/LEG 

M 

Ct 1 IC 

c 

CDLIM 

A'A^ivuv delt*a drag for hddt feedback 

03 

.20CCCCC0*01 

FT/S'*2 

D 

C'3>:C 

c 

LCVi N 

VA'IA'jV CAAD ECPOR 

C3 

- 15CCCOOO*CO 

FT/S*-3 

0 

cnac 

c 

CELV 

Pi~ASE TRANSfEB vELCCITt bias 

C3 

.230CGCCC*C4 

FT/S 

0 

CJ21C 

c . 

CF 

FINAL DRAG value in TRANSITION 
Phase 

03 

.20B0C3iO^02 

FT/5**2 

M 

041C 

c 

D230 

initial value or D23 

03 

. 193e0CCU*02 

FT/S--3 

M 

C477C 

c 

01R07M 

vAAif.'uv value of Cl root 

03 

. 15CC00C0*O3 

fvs 

0 

C!04C 

c 

clallm 

VAXIVUV alpha CCSSTANT 

C3 

.«3CC03D0^02 

OEG 

D 

C!05C 

c 

OALPIM 

LIVIT value Foa OLAPIH 

03 

.20CC00CO*01 

DEC 

0 

C153C 

c 

CRCOL 

f.*:MVLV value CF d = dd 

03 

• . isrcocoD^oi 

NM-S--3/FT 

0 

C»4CC • 

c 

DT2WIN 

L'lNlVUV VALUE OF TIDOT 

C3 

-8CDCOCOO-G2 

FT/S**3 

D 

OlCCC 

c 

£EF4 

final REFERcNCE ENERGF level 
IN transition Phase 

03 

i 

.2OC0OOCO^07 

(FT/Si**2 

M 

C227C 

c 

etran 

ENERGY level at start OF 
ThASSITICN 

03 

.59004730^0a 

(FT/SI-*2 

U 

022BC 

c 

El 

fc^lMVLTA value of DPEFP ANQ 
DREFP-DF IN transition PhASE 

03 

.lOCOOOCO-OI 

FT/S**2 

0 


lOCOOOCO-OI 



TABLE A-I(a).- Continued 


■sro 9 

V97U 

Sw 

SYVDOL 

DESCRIPTION 

»sc 

VALUE I/NITS MISSION DEPENDENT 

CONSTANT 

02S9C 

C 

CS1 

TACTCR IN $VCOTh;nC roll CCM5.*Af,D 

03 

.COCCCOOO 

l/S 

M 

D260C 

C 

CS2 

factor is smoothing roll COVMANO 

03 

. 10C000C0-03 

1/S 

M 

0261 C 

c 

CS3 

FACTOR IN smoothing ROLL CO'/MANO 

03 

.00000000 

I/s 

M 

0262C 

c 

CS4 

FACTOR IN SMOOTHING ROLL CCN^ANQ 

03 

.00000000 

1 /s 

K 

0293C 

c 

HSMIN 

VINIVUM VALUE OF SCALE HLIGmT 

03 

• .20C00000405 

FT 

0 

0294C 

c 

hSOI 

SCALE height constant TERM 

03 

. 1807SO0O»05 

FT 

0 

0295C 

c 

HS02 

scale height constant term 

03 

. 27000^:00 + 05 

FT 

0 

0296C 

c 

HS03 

scale height constant-term — __ 


,<5503500+05 

FT 

0 

()297C 

c 

HSI 1 

scale height slope nrt ve 

03 

.7250OOC0«0O_ 


0 

0208C 

c 

HS13 

scale height slope wrt ve 

03 

-.94450000+00 


__ D 

0316C 

c 

LOOM IN 

minimum L/D ratio 

03 

.50CO0C00+00 

NO 

0 

032 iC 

c 

NAIP 

number of alpcmo velocity 
SEGMENT boundaries 

03 

.90000000+01 

NO 

0 

0349C 

c 

PREDNK 

PR E ENTRY BANK ANGLE C0?-MAND 

* 03 

.ococoooo 

DEC 

M 

0535C 

c 

RDVaX 

MAXIMUM ROLL BIAS 

03 

,12000000+02 

OEG 

0 

047 OC 

c 

RlWCI 

MAXIMUM VALUE OF RL« 

03 

.70000000+02 

OEG 

0 

047 1C 

c 

RIMC2 

COEFFICIENT IN FIRST RLM SEGMENT 

03 

.70000000+02 

DEG 

D 

047 2C 

c 

RL«C3 

coefficient IN FIRST RLM 5F.GVEST 

03 

.oococooo 

CCG-S/Ff 

0 

:)47 3C 

c 

PLMC4 

COEFFICIENT IN SECOND RLM SECWCNT 

! 03 

-.37000000+03 

DEC 

D 

0474C 

c 

PLWC5 

COEFFICIENT IN SECOND RLM SEGMENT 

‘ 03 

. 16COOOCO40O 

OEC-S/FT 

D 

047 6C 

c 

RLMC6 

MINIMUM VALUE OF RLM 

; 03 

.30000000*02 

OEG 

D 

03920 

c 

hPTI 

range bias TEP^^ 

03 

• 2 9<<wGG0*02 

WA 


042 tC 

c 

VA 

INITIAL velocity FOR TEMPER- 
ATURE OUACRATIC. 0D/DV*0 

03 

.23163700*05 

FT/S 

K 

C513C 

c 

VALMOO 

velocity to start alpha 
MCDULATICN FOR NON- CONVERGENCE 

1 03 

.23000000+05 

FT/S 




V 


TABLE A-I(a).- Continued. 


^.‘Sic « 
V97u 

Sn 

SrvBOL 

DESCRIPTJON 

MC 

VALUE UNITS 

i:iS$ZOH DErENCENT 
COliSTANT 

c^:7z 

C 

V4LP(1 ) 

AlPCVO V$ VE B'V.OARf 

03 

.20SOC:OO^O4 

FT/S 

M 

C423C 

C 

VALP(2) 

AJ.PCVD VS VE eOu'»OlR < 

C3 

.3503E nD»04 

FT/S 

M 

G42 4C 

C 

valpo) 

ALPCVO VS VE 

03 

.ASOOOODO^OA 

FT/S 

W 

c*;3sc 

C 

VA1.P (4 1 

Atr-cvo VS VE B-l-NGifir 

03 

.68090COO*04 

FT/S 

M 

0435C 

c 

VALPr 5) 

ALPCl/0 VS VE B'T/u'.GiS/ 

03 

,77E- 94000 *04 

FT/S 

t.*. 

C«27C 

c 

VALP(6| 

ALPCVD vs Vb B0u'’.3AR< 

03 

. lAT'OCDOO^OS 

FT/S 

M 

C^9'3C 

c 

VALP(7J 

AL^^CVO vs VE GCLSDAPr 

03 

. l4bCDOOO*OS 

FT/S 

W 

C469C 

c 

VALP(Bi 

AlPC'-*D VS VE BCLNCiRV 

03 

.t4GOCCOO*OS 

FT/5 

M 

0493C 

c 

VAIP{9) 

AL»C^‘3 vs VE BSu‘wAR<^ 

03 

. 14S0CO0C-05 

FT/S 

X 


c 

VA1 

VELOCITY EE?«EEN 
OoAC=^AT] C SCOVENTS 1 N 
TEVPEPiluRE CC*«TPGl Phase 

03 

! 

.2 1000000*05 

FT/S' 

B 

C4 2'jC 

c 

VA2 

: :ial vELCCl :y fcs 
T£ r/C£P1TURE I c . 

00 /Dv =0 

03 

i 

.27197450*05 

FT/S 

U 

04 30C 

c 

VBt 

HEAT RATE-ECuI UERIUV glide 

Phase bouncary velocity 

03 

. i 

.19000000*05 

FT/S 

W 

043: c 

c 

VClG 

VEIOCITy .0 ST APT C!6 CRAG 
ERROR TER.V 

03 

.23000C0C*05; 

FT/S 

D 

CSi^C 

c 

VC30 

C20 vtLOClTY BREAucqINT 

03 

.25000000*04 

i' i 

IV 

C433C 

c 

. VElMS 

AA*IVJV VElOClTT EOR LIMITISG 
Lf.'S QY ALVf.3 

03 

.95COOOOO*04 1 

FT/S 

0 

CO^C 

r 

vesol: 

va»:l*uv velocity fcr lim*ting 

BASK ASGlE CCWVASD 

03 

.80000000*04 ; 

1 

FT/S 

D 

C4 35C 

c 

Vr^Sl 

scale height vs VE DCLNDARY 

03 

.12310340*05 i 

FT/S 

0 

C436C 

c 

VHbJ 

scale height vs VE aCLSCApr 

03 

.19G7SS00*05 1 

FT/S 

0 

05I5C 

c 

VNOALP 

VEICCJTV TO START AlPHA 
r.-CDuLAf iON 

03 

1 

.25000000*05 i 

FT/S 

M 

G437C 

c 

VO 

PREOICTcO ESC VELOCITY fCR 

ccnstam drag Phase 

03 : 

1 

.5OOC0C0O*O4 j 

1. 

i’ 

f 

FT/S 

IF 


i 

!' 


t: 






TABLE A-I(a).- Concluded. 





■' 

MSID < 
V97u 

Stt 

SVM30L 

DESCPIPTICN 

• 

^ uc 

VALUE UNITS 

MISSION DEFEKOENT 
constant 

0438C 

c 

VfiDT 

VELCCIT/ TO START HOOT FEEDBACK 

03 

.23COOC00^05 

n/S 

0 

0476C 

c 

VRLMC 

VEtCClTY IN TRANSITION VAxIVUM 
ROLL CCr.‘.VANO OETERVl NATICN 

03 

.27SC0000^04 

FT/5 

0 

C439C 

c 

VSAT 

LOCAL CIRCULAR CPBTT VELOCITY 

03 

. 25766200-05 

FT/S 

0 

0440C 

c 

VS1 

reference velocity FCR 
EQUILIBRiUfA CLIDE 

03 

.2327TB70405 

FT/S 

u 

C420C 

c 

V TAEM 

reference velocity at entrv- 
TAEM INTERFACE 

03 

.25000000404 

FT/5 

0 

C441 C 

c 

VTRAN 

NOMINAL VELOCITY AT START OF 

transit; O f. Phase 

03 

.10500000405 

FT/S 

M 

C442C 

c 

VYIMAX 

f^lMVUV velocity FCR limiting 

LV.N BY ALVN4 

03 

.23000000405 

n/s 

c 

{■465C 

c 

YLMIN 

YL bias USE.O in test FOR LVN 

03 

.30000000*01 

RAO 

0 

0466C 

c 

YLMN2 

MINIVUM YL bias 

03 

.70000000*01 

RAD 

0 

C467C 

c 

Y1 

VAKIWUW heading error OEAOBANO 
FOR initial bank NASEUVER 

03 

.16325960400 

RAD 

0 

04COC 

. c 

Y2 

MINIMUM heading ERRQR CEADBANO 

03 

.174532S0400 

RAO 

D 

0478C 

c 

Y3 

MAXIMUM heading ERROR CEAD3AND 

03 

.30543260400 

RAO 

0 

04G9C 

c 

2H! 

CAIN FOR M OCT FEEDBACK 

. 03 

.60000000400 

S 

0 


I 



1 ' 


TABLE A-I(b)*- DEFINITION OF TAEM GUIDANCE C0NSTANT$(G4.9) 


VO 


WSID • 
V97U 

SW 

SYMBOL 

DESCRIPTION 

1 

wc 

VALUE UNITS MISSION DEPENDENT 

1 constant 

OC73C 

P 

CDtOD 

CQNSTAM CAIN USED TO COMPUTE 
CBD i = EXP (-0.4 DTC } > 

i 

03 

,60113130*00 

ND 

D. 

007 SC 

P 

CPMlN 

MINIMUM VALUE OF COS PH 1 

1 

03 

.7O700C00^O0 

NO 

0 

0076C 

P 

COOG 

constant CAIN USED TO COMPUTE 
OBD 1 * CCEODJ 


03 

,3lPeC860»00 

ND 

0 

C077C 

P 

COG 

constant gain USED_XX)-Ca*APJ-JLE 


03 



0 

• — 




( . M • EXP I -0,08 OIGU/DTC) 

i 


"'""TrsuoS'Sa U4 00^ 



0103C . 
0I04C 

P 

P 

CUBIC C3( 1 } 
CUBIC C3(2) 

CCCTFICIENT used to COMPUTE 
HREF AND DhORRF 


03 
1 03 

- .3641 IC8000 
-.3641T6B0-C6 

1/FT 

M 

IM 

0IC5C. 

P 

CUBIC C4M ) 

coefficient used to compute 


1 

' 03 

- ,94U10260» 13 

ri-*-2 

• w 

0106C 

P 

CUBIC C4(2) 

HREF and CHDPFF 


i 03 

* .G4r.iC260- 13 

FT**-2 

LI 

.0M3C 

P 

CEL Ml 

ALTITUDE EPRCR COEFFICIENT 


03 

.19U0CC00*09 

NO 

D 

on<c 

P 

DEL h2 

altitude ERROR COEFF ICIEST 


03 

. 90000000^03 

FT 

0 

0JI5C 

P 

DEL P EMAXI 1 ) 

DELTA range used TO COMPUTE 


03 

,54000000^05 

FT 

M 

0H6C 

P 

DEL P EMAXC2) 

EMAX 


03 

.54000000*05 

FT 

M 

01J3C 

P 

CNZCG 

CAIN USED TO COMPUTE CMC 


03 

.tOL^OOOOOl 

CS/fT 

D 

0t?4C 

P 

Dsnci 

Phases o.t. and 2 lower nzc 
limit 


03 

•,50000000*00 

C 

D 

0I25C 

P 

DNZLC2 

Phase 3 lo»er mc limit 


03 

*,75C00000*00 

G 

D 

0I26C 

P 

DN7UC1 

Phases 0 . 1 . and 2 upper sec 

LIMIT 


03 

.50CCC0C0*D0 

G 

0 

C127C 

P 

DSZUC2 

Phase 3 UPPER NEC LUMT 


03 

■ .15000000*01 

C 

0 

0131 C 

P 

osecM 

vaCh value to initiate SPEEDBRAKE 
mcD'jlat:on 


03 

.9O00CC0O*C0 

ND 

0 

0132C 

? 

OSBlL 

LIMIT CN integral component 
CF SPEEDDRAKE CC’.'T.IASD 


03 

. 20000000*02 

DEC 

D 

0133C 

P 

osolim 

MAXIMUM VALUE FCR SPEECBPAKE 
COVVAND 


03 

.98600000*02 

OEG 

0 



TABLE A-I(b).- Continued 


MSIO » 
V97U 

013^C 

0135C 

0136C 

OM2C 

0143C 

0'.44C 

0^45C 

0*46C. 

0150C 

0161 C. 

01S2C. 

0*S4C. 

0165C 

0167C. 

Oi68C. 

0170C, 

0171 C 

0173C, 

0174C. 

0177C. 

0178C 

0I81C. 

Ot02C. 


SW 

SYMBOL 

DESCRIPTION 

VC 

VALUE UNITS 

MISSION DEPCNOENT 
constant 

? 

DSB\OM 

KOWINAL SPEEDBRA^E COr.?MASO 
VALUE 

03 

.65000000402 

DEC 

0 

p 

DSBS’jP 

wach dsbcm SPEEDBRAKE COVMANO 

03 

.65000000402 

DEC 

D 

p 

OSHPLT 

delta range value used to 

COMPUTE SHPLYK 

03 

.AOOO.r 30404 

FT 

0 

p 

EDEtCI 

constant used in determination 

OF EVAX 

03 

.10000000401 

hO 

M 

p 

EDELC2 

CONSTANT USED IN DETERMINATION 
OF EMAX 

03 

.10000000401 

NO 

M 

p 

EDELNZ( 1 ) 

delta energy over weight used 

03 

.40000000404 

FT 

m 

p 

ECELNZ12) 

TO COMPUTE cMAX AND EWIN 

03 

,40000000404 

FT 

M 

p 

EDJ;S( 1 ) 

SLOPE OF ES with RANGE 

03 

.60094920400 

NO 

ftZ 

p 

EDRS(2) 

SLOPE OF ES with RANGE 

03 

.600949204CO 

NO 

l!t 

p 

EVEP Cl (1.1) 

CONSTANT ENERGY OVER WEIGHT 

03 

*.37137970403 

FT ' 

U 

p 

tVEP Ct n.2> 

USED TO COMPUTE EM£P 

03 

.14604070405 

FT 

U 

p 

EMEP Cl (2.1) 


03 

, -.37137970403 

FT 

M 

p 

EMEP Cl (2.2) 


03 

.14604870405 

FT 

M 

p 

EWEP C2 (t, 1 ) 

SLOPE OF EWEP WITH RANGE 

03 

.41082740400 

NO 

V 

p 

EMEP C2 (1.2) 

SLOPE C^* EWEP WITH RANGE 

03 

.28211870400 

ND 

M 

p 

EMEP C2 (2.1) 

slope of EWEP WITH RANGE 

03 

.41082740400 

NO 

U 

p 

EMEP C2 (2.2) 

SLOPE OF EMEP WITH RANGE 

03 

.28211870400 

NO 

Kl 


EN Cl I 1.1 ) 

constant energy over weight 

03 

-.25423950403 

FT 

M 

p 

EN Cl (1.2) 

USED TO COMPUTE EN 

03 

. 17645340405 

FT 

M 

p 

EN Cl (2.1 ) 


03 

-.25423950403 

FT 

U 

p 

EN Cl 12,2) 


03 

.17045340403 

FT 

M 

p 

EN C2 M .1) 

SLOPE OF EN with RANGE 

03 

.550027504(30 

NO 

U 

p 

EN C2 (1.2) 

slope of EN with range 

03 

.33902400400 

1 

NO 

U 
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TABLE A-I(b).- Continued. 


•SID • 
V07U 

sw 

S>WSOL 

DESCRIPTION 

l!C 

VALUE UMTS MISSION 

CONST 

DEPENDENT 

ANT 

0165C. 

p 

CN C2 (2,1) 

Slope of en wi th range 

03 

.5500275C*00 

NO 

M 

0186C 

p 

EN C2 (2.2) 

SLOPE OF EN WITH RANGE 

03 

.38902400*00 

NO 

N 

0!99C. 

p 

EOW SPT(I) 

RANCr USED FOR lEL SELECTION 

03 

.1 1771800*06 

ft 

M 

02CCC 

? 

ECW SPT(2) 

range used for lEL SELECTION 

U3 

,11771800*05 

FT 

U 

C219C. 

p 

£S1 1 1 ) 

constant energy over t»EIGHT 

03 

.90000000*05 

FT 

ts 

C223C 

p 

ISM2I 

USED TO CCVPUTE ES 

03 

,90CCOC00*05 

FT 

H 

023GC 

p 

CavvA-cCSn 

FLlCMTPATH ERROR COEFFICIENT 

03 

.70000000*03 

OEC/FT 

0 

C231C 

p 

GiV.va-C0EF2 

FLlCHTPArM ERROR COEFFICIENT 

03 

.30000000*01 

OEG 

0 

C2j2C 

p 

CftV.VA ERP TflAN 

FLlGHTPArn ERROR BAND 

03 

.40000000*01 

DEG 

D 

02J6C 

p 

GiiVSGS( 1 I 

STEEP GL10E5LCPE ANGLE 

03 

♦.26cOOOOO*U2 

DEG 

W 

C2J7C 

p 

GAVSCS(2> 

STEEP CLI0E5L0PC ANGLE 

03 

• .20000000*02 

DEG 

M 

0238C 

p 

CDmC 

CONSTANT USED TO COMPUTE CDH 

03 

.20CC00C0*Q1 

ND 

0 

C239C 

p 

GCHLL 

LO^ER LIMIT ON COM 

03 

.30LOOOOO»UO 

ND 

D 

C240C 

p 

CDMS 

SLOPE OF CDH with ALTITUDE 

03 

.70CCCCOO-04 

1/FT 

D 

0241C 

p 

GOHUL 

UPPER LIMIT ON GDH 

03 

. ioccocoo*oi 

ND 

D 

024 3 C 

p 

gemoll 

CAIN USED TO COMPUTE LCk^nZLL 

03 

.10000000*01 

gs/ft 

0 

0243C 

p 

GtHD'jL 

CAIN USED TO COMPUTE E0fc^.2UL 

03 

.10C0CCC0-O1 

c-s/rr 

0 

0244C 

p 

CELL 

CAIN USED TO COMPUTE tCi^».ZU 

03 

.10000000*00 

1/5 

0 

0245C 

p 

GEUL 

CAIN USED TO COMPUTE EOWNZUL 

03 

.10000000*00 

1/s 

0 

C246C 

p 

GPHl 

CAIN ON heading error for phase 

1 POLL CCVVAND 

' 03 

.250C0O00*O1 

T4D 

0 

0247C 

p 

CP 

GAIN ON radial error for phase 

2 POLL CCVVAND 

■ 03 

.20000000-01 

dec/ft 

0 

C253C 

p 

CROOT 

GAIN ON RAOUL pate error FOR 
phase 2 ROLL CCV.VAND 

! 03 

.20000000*00 

DEG-S/FT 

0 

0257C 

p 

cseE 

SPEEC8RAKE proportional GAIN 
ON OSERR 

' 03 

i- 

.I500C-000*01 

DEC/P5F 

0 
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TABLE A-I(b).- Continued, i 


MS 10 * 
V97u 

sw 

SYvaoL 

CESCRIPTION 

1 

VALUE UNITS MISSION DEPENDENT 

CONSTANT 

C:5-GC 

p 

CSBI 

SPtE03??AKC integral CAJN ON 
OCEKR 

03 

i 

*iooocooo^oo 

OEC/s-Psr 

D 

0263C 

p 

GY 

PHASE 3 LATERAL ERROR CAIN 

1 03 

.50000300-01 

CEC/FT 

0 

G264C 

? 

GYDOT 

phase 3 LATERAL RATE ERROR GAIN 

03 

.socooooo^oo 

OCG-S/FT 

0 

C2C7C 

p 

H lap TRAN 

altituce error dcuso for transi* 

TlON TO AUTOLANO 

03 

, lOOCOCOO^O'T 

FT 

r 

0279C 

p 

H REF1 

altitude reference for TRANSl* 1 

TlON TO AUTOLANO 

03 

.10000000+05 

FT 

0 


' p 

H REF2 

altitude reference for TRANSI- I 

TlON TO AUTOLANO | 

’^' 03 ^^ 

^dcococotO'* 

FT 

0 

. C287C. 

p 

MALI t U 

altitude used to compute XALI 

03 

, 1001p000»05 

^fT'^ 

M 

028SC 

p 

HAU t 2) 

and href 

03 

.10018000+05 

FT 

M ^ 

0290C 

p 

MDREOG 

GAIN ON HERROR TO COMPUTE 0N2C 

03 

.10000000+00 

t/S 

0 

029tC. 

p 

HFTCJ t ) 

altitude used to COMPUTE XFTC | 

03 

,120*8000+05 

FT 

M 

0292C 

p 

MFTCJ 2 ; 

altitude used to compute xftc 

03 

.12013000+05 

FT 

H 

C31SC 

p 

fc’xcewT 

constant USED' TO COMPUTE Q5LL 
« 1 1*;0./19000D PSF/lB Ml 

03 

.23707160-01 

PSF/SIUCS 

>1 

C327C. 

p 

PCGC( 1 ) 

LO«»ER LIMIT ON DhDRRF ■ 

03 

.11259530+00 

NO 

Lt 

0329C 

p 

POGCI 2) 

ITAN (5.2 DTR). tan (6.20TR)) 

03 

.1t?59530*00 

NO 

M 

0333C. 

p 

PBRCQM) 

range breakpoint FOR OBREF ! 

03 

.12200000*06 

FT 


C33<5C 

p 

PBRCQ(2) 

RANGE BREAKPOINT FOR QBREF 

03 

.12200000*06 

FT 

U 

0329C. 

p 

PSHC( t ) 

altitude reference for 

03 

.8402129C ‘OS 

FT 


0330C 

p 

PBmC{ 2) 

RpRF.D ■ P6RC 

03 

. .84021290*05 

FT 

» 

0331C, 

p 

PBRCI 1 ) 

maximum range for cubic 

03 

.20010950*06 

FT 

H 

0332C 

p 

PBRC<2) 

Altitude reference 

03 

.2OO10S5O+OS 

FT 

M 

C335C 

p 

PHAVCC 

constant used to compute phavg 

03 

.63330000*03 

OEG 

D 

0336C 

p 

PHAVGLL 

lo^er limit on Phavg - 

03 

.30000030+02 

DEG 

D 

C337C 

p 

PMAVGS 

SLOPE or PHAVG kith f/ACM 

03 

.13330000*02 

CEO 

0 
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TABLE A-l(b).- Continued. 









DESCRIPTION 

UC 

VALUE 

UNITS MISSION DEPENDENT 

WSIO * 

sw 

SYWDOl 


COriSTANT 


V97U 




4 





0338C 

p 

PHavCiiL 

UPPER LIMIT ON PMAVG 

03 ‘ 

,50000000^02 

DEG 

c 

03.320 

p 

PHIIMSUP 

SUPERSONIC ROLl COMMAND LIMIT 

03 

.3^ ' 50000^02 

DEC 

D 

0343C 

p 

PHUMO 

S TURN ROLL CO^MfiNO IIMIT 

03 

.50C00000+02 

DEG 

0 

03C4C 

p 

PMILM! 

ACQUISITION ROLL COMMANO LIMIT 

03 

.5QC00000^02 

DEG 

D 

0345C 

p 

PHIIM2 

heading alignment ROLL CCWANO 
LIMIT 

03 

.60000000^02 

DEG 

D 

03*360 

p 

PMUM3 

PRtrlNAL ROLL CO^W^AND LIMIT 

07 

.30000000*02 

DEC 

0 

0347C 

p 

PHIVI 

MACH VALUE FOR PHI LI MIT TEST 

03 

. 10GOOCOO+Ot 

N3 

0 

_ / 

034BC 

p 

PH1P2C 

nominal roll covvanq during 

03 

.30000C00402 

DEC 

0 



PHASE 2 






035IC 

p 

P2TSNC1 

CONSTANT USED IN PHASE 2 . 

initiation test 

03 

.itoocooo^ot 

KD 

0 

035 2 C 

p 

P2TRNC3 

constant used in phase 2 
INI r lAT ION test 

03 

.lOiOOOOOtOt 

NO 

0 

0353C 

p 

OB ERROR! 

DYNAMIC pressure error BOUND 
for transition to AUTOLANO 

03 

-.I0000000401 

PSF 

0 

0354C 

p 

OB ERRCR2 

dynamic pressure ERROR BOUND 
for ’KANSIIION to AUTOLASO 

C3 

1 

.24000000*02 

PSF 

0 

0355C 

p 

CBAKOl 

LIV3T CN CSARO 

03 

.20000000*02 

PSF/S 

0 

• 0356C. 

p 

0BC1 ( t ) 

slcpe of qeref with DRPRED 

03 

.SGC9S650-03 

P5F/FT 

u 




PBRCO 

03 

.58B9SB50-03 

PSF/FT 


0357C 

p 

QBCK2) 




M 

035QC. 

p 

QQC2( t ) 

SLOPE OF CBREF WUH DRPRED 

03 

•,10316950-02 

psf/ft 



PBRCO 

03 

•.10316950*02 

psr/FT 

M 

0359C 

p 

0BC2I2) 





036CC 

p 

QBGt 

CAIN USED TO COMPUTE OBNZLL 
and oqnzul 

03 

.10000000*00 

1 

1/S 

0 

0361C 

p 

00C3 

CAIN USED TO COMPUTE QSNZLL 

03 

1 

.12500000*00 

5 -c/Psr 

0 



AND CBN2UL 






0366C 

p 

QDMXS 

SLOPE OF OGMXNE with MACM 

; 03 

j' 

.20000000*02 

PSF 

D 




0BM2 

1 

' 

] 

i 
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TABLE A-I(b),- Continued 


MSID * 
V97U 

0367C 

03G8C 

03G9C 

037 1C 

C372C 

0373C. 

0374C 

037«;C, 

037SC 

C377C. 

03'. 8 C 

03G4C 

0385C 

0307C. 

0338C 

0389C» 

039QC 

0393C 

0394C 

0414C. 

0415C 


sw 

SrM30l 

DtSCRlPTlCN 

MC 

VALUE UNITS 

MISSION DEPLNCENr 
CONSTANT 

p 

Cavxi 

co'^sta»<t used to compute 

OEMitN? 

03 

.34C00C0O^03 

PSF 

D 

p 

caMx2 

CONSTANT USED TO COMPUTE 
CtiVXNZ 

03 

.22C00000^03 

PSF 

0 

p 

oaMXD 

constant used to compute 

CBVXNZ 

03 

. 25000000*03 

PSF 

0 

p 

oavi 

rACH breakpoint for computing 
OBMXNZ 

03 

.1COOOOOO+01 

NO 

0 

p 

0BV2 

WACH breakpoint for computing 

C3VXN2 

03 

.10000000*01 

NO 

D 

p 

OORLLM ) 

OBREF lower limit 

03 

.15300000*03 

PSF 

H 

p 

OORLL(2) 

OCPEF lower limit 

03 

.15300000^03 

PSF 

M 

p 

obrvlc 1 ) 

O0REF MIDDLE LIMIT 

03 

,18000000*03 

PSF. 

M 

p 

O0RML15) 

CBREF middle LIMIT 

03 

. 18000000*03 

PSF 

H 

p 

OBRUU 1 ) 

08REF UPPER limit 

03 

.26543000*03 

PSF 

M 

p 

0BRUL(2) 

OaREF UPPER ir-IT 

. 03 

.26543000*03 

PSF 

M 

p 

rcrrlm 

limit cn rerrc 

03 

.50000000*02 

OEG 

0 

p 

RFTC 

roll fader time constant 

03 

.50000000*01 

S 

0 

p 

RMISST(I) 

MINIMUM RANGE TO INITIATE 

03 

, 12220450*06 

FT 

M 

p 

RM1N5T(2) 

S TURN phase 

03 

.12220460*06 

FT 

M 

p 

RN1 ( 1 ) 

constant range used in com- 

03 

.65428860*04 

FT 

W 

p 

RN112 ) 

puting EN. EMEP, />ND EM AX 

03 

.65426860*04 

FT 

A* 

p 

RTBIAS 

constant used in PHASE2 
initiation test 

03 

,30000000*04 

FT 

D 

p 

RTURN 

MAC RADIUS 

03 

.20000000*05 

FT 

0 

p 

TCGS<1» 

Tangent of a/l steep glioeslope 

f 03 

-.36397000*00 

NO 

M 

p 

TGGS12) 

tangent of a/l steep glioeslope 

: 

-.36397000*00 

NO 

M 


) 
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MS 10 n 
V97U 

SW 

SYMBOL 

04310 

P 

VCO 

0536C 

P 

V DEF 

0444C 

P 

WT CS1 

0456C. 

P_ 

- XAC) 

0457C 

P 

XA(2) - 

0459C 

? 

Y ERROR 

0462C 

P 

Y RanCEI 

0463C 

P 

Y RANGE2 

0464C 

P 

YERRLM 


TABLE A-I(b),- Concluded* j 


DESCRIPTION j 

I 

CONSTiiNT USED TC COMC'uTE CCCNT i 

(*RTO C/CCN. WHERE CON ■ 

CON iGcs)) ; 

NAVDdO/DEFAULT QBAR SWITCH ON j 

velocity [ 



TROSSRANGE error bound FOR 
AUTOLANO initiation when 

H> H REF 1 


coefficient on H used TO COVPUTE 
CRCSSRANCE error bound when 

H< H REF 1 


constant used to compute 
CR0S"-ANCE error sound when 

H< H -F T 


U..1IT ON YERRC 



VALUE UNITS MISSION DEPENDENT 
CONSTANT 


03 

.10000000+3T 

FT/SEC 

0 

03 

.CDOCOOOO 

FT/SEC 

M 

03 

.65270000+04 

SLUGS 

U 


65000000+04 

FT 

M 

03 

-.55000000+04 " 

FT — _ 

W 

03 

.10000000+04 

FT 

D 

03 

. 18000000400 

KD 

D 

03 

i 

.80000000+03 

FT 

0 

03 

3000000+03 

DEG 

0 






91-V 


) 


TABLE A-I(c).- DEFINITIOII Of AUTOLAMD GUIDANCE C0NSTAHTS(G4.10) 


ySIO * 

SW 

SYV.50L 

DESCRIPTION 

KC 

VALUE UNITS 

MISSION DEPENDENT 
CONSTANT 

V^7U 








0:304 C 

P 

A 3 

FINAL Flare filter constant 

03 

.T0O00DO0^02 

1/S 

D 

0000 c 

P 

L tNT 

CROSSRAnCE error integrator 

GAIN 

03 

.OOOOCOOO 

DEC- 

S/FT D 

0301C 

P 

A S0F 

SPEE03RAKE COMMAND FILTER 
Constan; 

03 

.50000000+00 

1/S 

0 

o:o 2 c 

P 

A 13 

AIRSPEED filter CONSTANT 

03 

.10000000+01 

1/S 

D 

0003C 

P 

A 14 

SPEED CONTROL FILTER CONSTANT 

03 

,10000000+01 

1/S 

D 

0005C 

P 

A 40 

OPEN LOOP FILTER CONSTANT 

03 

.13330000+01 

t/s 

0 

Cl 17C 

P 

delta SB 

SPCEC3RAKE threshold ANGIE 

factor 

03 

.2&C0C000401 

DEC 

0 

C129C. 

P 

OSBC TDM) 

SPEEC3RAKE ANCLE AT TO 

03 

.00000000 

DEG 

D 

C13CC 

P 

CS3C T0I2) 

SPEED3RAKE ANCLE AT TO 

03 

.00000000 

DEG 

0 

C229C 

P 

CAIWA CAPTURE 

MAXIMUM CAJ.VVA ERROR TO 
engage steep bLiCESLOPE 

03 

.20000000+01 

DEC 

0 

C233C. 

P 

GAVWA REF 1(1) 

STEEP GLIOESLOFE FLICmTPATH 

03 

-.20000000+02 

DEG 

K 

C234C 

P 

GAJ-WA ref 1(2) 

reference 

03 

-.2OC0COOO+O2 

DEC 


C235C 

P 

Cav-va ref 2 

SHALLOW CLIOESLOPE FLICHTPATM 

reference 

03 

-.15000000+01 

DEG 

U 

C265C 

P 

H CLOOP 

altitude at which start 

CLOSED LOOP PULLUP 

03 

.17000000+04 

FT 

M 

C266C 

P 

M DECAY 

Exponential Capture altitude 
reference 

03 

.29000000+02 

FT 

N 

(2&0C 

P 

H ERROR CAPTURE 

maximum altitude error to 
ENGAGE STEEP CLIDESLCPE 

03 

.50000000+02 

FT 

0 

C2S3C 

P 

H ERROR MAX 

MAXIMUM altitude error 

03 

.30000000+03 

FT 

□ 

(■270C 

P 

H FF 

altitude to start checking 

FINAL flare altitude 

03 

.80000000+02 

FT 

0 

<J371 C 

P 

M FLARE 

flare altitude 

03 

.20000000+04 

FT 

M 

0372 C 

P 

H INTMX 

altitude error integrator 

MAXIMUM 

03 

.50000000+02 

FT 

0 
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VSID « 
V37u 

SV 

svvbol 

C273C . 

P 

H K 1 1 . n 

0274C . 

P 

H K ( 1 .?J 

027SC , 

? 

H K i a. 1 ) 

C276C 

P 

H K 12.2) 

C377C 

? 

M MIN 

C278C 

P 

NO ACC - 

0381 C. 

t 

M SER TABlE ( U 

C363C. 

P 

H sen * ABIE ( 2) 

o:a3C 

? 

H SCR TABlCOI 

C-2S4C 

P 

M TD1 DOT 

C255C 

P 

H Toa DOT 

G2c6 C 

P 

H ML 

C432C 

p . 

INT ret BF 

0301C 

P 

H SGS 

C293C 

P 

K FlR 

OjCOC 

P 

K H FSCS 

C302C 

P 

K H TC 

0303C 

? 

K HOOT FF 

03040 

P 

K hoot fsgs 

03050 

? 

K hDDT scs 

C306C 

P 

K hoot tc 

O307C 

P 

K HINTI 

C3CBC 

? 

K IFlR 

0309C 

P 

K INT FSGS 


TABLE A-I(c).- Continued. 

C£5CaiPTI0N 

constant c circle CENTF'* 
altitude 

VINIV^V altitude fcr final 
flare 

altitude FCR zero ACCEUPATICN 
table CF SPEEOBRAkE retract 
Altitudes 

TC'-ChDC^M ALTiruCE RATE 
ClOSEO-LOCP TOUC^OCwN 

altituce pate 

Altitude oefepence fcr livitfr 
INITIAL retract boot flap «LAG 
altitude error gain. SGS 
feed-forward CAIN. F • F 
altitude error gain. FSCS 
altitude error gain. TC. SGS 

vertical VELCCITY CAIN. FF 
vertical velocity gain. FSCS 
vertical velocity CAIN. ECS 
vertical velocity gain, tc 
iNTECSATCa gain. SGS 
INTECRATCR CAIN. FF 

integral gain. FSCS 


MC value units uissicn dependent 

I constant 


« ; 

.26320000*05 

FT 

M 

03 1 

.2679C000*05 

FT 


03 

. 26320000*03 

FT 

M 

03 

.26796000*05 

FT 

U 

1 

03 ! 

.30000000*02 

FT 

0 

03 ~ 

^ raOOCO^GCO^O^ 

FT 

D 

03 

.25CCCCOO»C< 

f't 

_ w 

03 

1 .25000000*04 

FT 

M 

03 

‘ .10CCOD00*C4 

FT 

fO 

03 

1 .90000000*01 

FT/S 

D 

03 

1 

•.30CCOCDO*Ol 

FT/5 

D 

03 

-75C0CO00*04 

FT 

0 

03 

.toooocoo^oi 

ND 

M 

03 

.24000000-02 

G/FT 

0 

03 

.25000C00-O1 

G-S**2'FT 

0 

03 

.24000000-02 

G/FT 

D 

03 

.24COCOOO-02 

C/FT 

D 

03 

.12000000-01 

G-S/FT 

0 

03 

.12000000-01 

G-S/FT 

D 

03 

.12C0CO00-01 

G-S/FT 

D 

03 

, .120COCOO-CI 

G-S/FT 

0 

C3 

.12CCC0C0-03 

C/FT-5 

0 

03 

.00000000 

1/S 

0 

03 

.50CCC00O-OI 

1/S 

0 
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TABLE A-I(c).- Conttnued. 


V«i t - IT 


StvEOL 

0C5CR1PTION 

0310 : 

P 

M PI 

YAW PATE CCX'T.'ANO CAIN. 
Plat tupn 

0311 c 

P 

K P2 

pate CCvvanO gain. 
TCUChOOhN 

0312C; 

P 

K S9 

SPCeOBRA^E CAjrj 

031 3C 

P 

K se; 

Sp££CBPAkE integral GAIN 

0J15C 

P 

K tl 

CROSSRANCE error I'.T£C«ATCR 
GAIN 

C3:4C 

P 

K ycoT 

CRCSSRASCE RAT£ gain 

Cj-CC 

P 

ft rASEft 

POLL PA0£» constant 

0323C 

P 

NSB 

MaxIVlM value CP 1$B 

C323C 

P 

N2C LiM 

VAX-G LI'«»IT fQn NZC 

C339C 

P 

PM I fcM 

poll attitloe 

CO^'VANO 

03«:c 

P 

PHI M2 

LAPiVjv iCLL attitloe 
COVVA fO 

C3^iC 

P 

PhJ ii3 

VA»*Vlv PCU attitude 

CO'''VAND 

C32CC 

P 

P VCOE INITIAL 

initial pitch GlBPhASE 
inoicatqr 

S 3 '* 

P 

PS2 CAP 

VA/IVUV MtAOlNS' EfiPOS iRCl 

C379C. 

P 

» f 1 . n 

constant C circle RADIUS 

C35CC. 

P 

s M .2) 

constant G circle RADIOS 

C^blC. ■ 

P • 

R 12. 1 j 

constant C CIRCLE RADIUS 

C3 = ?C 

P 

P IS . 2) 

constant G circle J.ADIUS 

C 335 Z 

P 

50 PiTE 

<P££035Ar.£ PETSACT RATE 

C3V7C 

P 

SB R£F 

SPEEDBRAKE REFERENCE 

C398C. 

P 

S0F TABLE! 1 > 

table op reference speeobrake 

0333C. 

P 

S0P TABLE(2J 

PosnicNs rcR retracticn altitude 



1 

I 


I'C VALUE UNITS »<I 55 ICN C£P£N:;ENT 

co*<sTAsr 


03 

1 

. 250000 CG 400 

1/5 

0 

03 

. 5000 c 000*00 

j 

«/s 

D 

03 

. 200 CC': o^oi 

OEC-s/ri 

0 

03 

. 10000000*00 

0 -G/rT 

D 

03 

. 70 CCOOOU-OT 

dec/ft 

D 

C 3 

. tCCC 0 O 00*02 

s 

D 

03 

.COOCOOCO 1 

NO 

D 

03 

. 3 oococoo*oi: 

NO 

0 

03 

.TOOCOOOO*Ot| 

0 

0 

03 

i 

. 45000000*021 

DEG . 

0 

03 

. 2 CC 0 CO 30 * 02 | 

DEC 

D 

C 3 

i 

. 45 GCG 0 G 0 *C 2 j 

DEG 

0 

03 

. j 

;g 3 ccoco 40 i ; 

ND 

D 

03 ‘ . 

. 20 CCCC 00 *QI j 

DEG 

D 

03 

. 26 ? 00000*05 : 

T’T 

K 

03 

. 26707000*05 

i” 

U 

03 

. 25200000*05 

1 FT 

M 

03 : 

. 26707000*05 

!ft 

» 

C 3 

. 1 TCCCGG 0 *C 2 

j 

jOcC/S 

D 

03 

. 55000000*02 

joEC 

0 

03 

. 25000000*02 

'C£G 

1 

u 

C 3 ! 

. 75000000*02 

'dec \ 

If 


ii 

j 

ii 

I 
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k 

: i 
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' i 

/ 

— 
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TABLE I f ^ ^ «• Continiipd 


i 


— 

MSID 

V97U 

S« 

StV.BOL 

DESCRIPTION 

mc 

vaiue units 

MISSION dependent 
CONSTANT 

04CPC 

P 

SOF 7ABIEO) 

POSITIONS rOR PtTRACnON ALTITUDE 

03 _ 

.9n600000^02 

OEG 

M 

C402C. 

P 

SIG^WAd) 

exponent 1 M DISTANCE 

03 

.$5000000+03 

FT 


0103C 

P 

S1GVA(2) 

EXPONENTIAL distance 

03 

.85000000*03 

FT 

M 

0«09C 

P 

T 0 

minimum TIME with BOUNDED 
ERRORS FOR transition 
TO STEEP CLIOESIOPE PHASE 

03 

.40000000*01 

S 

0 

0-11CC 

P 

TAU GAV^A 

TIME CONSTANT. FSGS 

03 

.20000000*01 

s 

0 

C411C 

P 

TAU TD 

TIME CONSTANT. F5CS 

03 

.60000000*01 

5 

D 

04I2C 

P 

TAU T01 

TIME CONSTANT . FF 

03 

.5QCOCOOO^OI 

S 

0 

04UC 

P 

TAU T02 

TIME CONSTANT, FF 

03 

.50000000*01 

S 

0 

0416C 

P 

TO LAT 

MINIMUM TIME wITM BOUNDED 
ERROR 70 engage LATERAL 

TRACK 

03 

.40000000*01 

s 

D 

0417C 

P 

V LIMIT 

f^^AXIMUM ERROR VELOCITY 
LIMIT 

03 

.10000000*02 

FT/5 

0 

0418C. 

P 

V RErn) 

REFERENCE AIRSPEED 

03 

.47300000*03 

FT/S 

M 

0419C 

P 

V REFt2) 

REFERENCE AIRSPEED 

03 

.47300000*03 

FT/S 

» 

0444C 

P 

WT C31 

WEIGHT FOR GlIOESLOPE 
SELECTION 

03 

.65270000*04 

SLUGS 

M 

0445C 

P 

X AIM PT 

aim POINT X-D15TANCE 

03 

.15000000*04 

FT 

M 

0446C. 

P 

X EXP M.1) 

EXPONENTIAL CAPTURE X DISTANCE 

03 

• .37040000*04 

FT 

M 

0447C. 

P 

X.EXP (1.2J 

exponential CAPTURE X DISTANCE 

03 

•.26460000*04 

FT 

M 

044QC . 

P 

X EXP (2.1) 

EXPONENTIAL CAPTURE X DISTANCE 

03 

- .371340000*04 

FT 

M 

0449C 

P 

X EXP 12.2) 

EXPONENTIAL CAPTURE X DISTANCE 

03 

-.26460000*04 

FT 

M 

0450C, 

P 

X K (1.1) 

constant g circle center range 

. 03 

-.22090000*04 

FT 

M 

C45IC . 

P 

X K (1.21 

constant g circle center range 

03 

• .10360000*04 

FT 

M 

C453C . 

P 

X K (2.1) 

constant c circle center range 

03 

- .23090000*04 

FT 

W 

0453C 

P 

X K (2.2) 

constant g circle center range 

03 

-.10360000+04 

FT 

M 
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TABLE A-I(c) 


h'310 0 
/97U 

sw 

SYMBOL 

DESCRIPTION 


0454C . 

p 

X ZERO(t) 

5TFEP CLIOESLOPC 

INTERCEPT 

:)45SC 

p 

X ZER0(2) 

STEEP CLIDESLOPE 

intercept 

0460 C 

p 

Y INLIM 

CROSSRANGE ERROR 
LIMIT 

INTEGRATION 

0458 0 

C ^ 

p 

-p 

y CAP 
"V LIMIT 

lateral captor E'DI stance (HCJ 

CKOSSRANGE ERROR LIMIT 


I 


1 







